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LETTER OF TRANSMITTAL 



Signal Office, War Department, 

Washington City^ October 10, 1888. 

Sib : I have the honor to snbmit herewith the Annaal Report of the 
Chief Signal Officer for the year ending June 30, 1888, and in compli- 
ance with War Department circulars of August 12 and November 13, 
1886, 1 certify that all the matter contained in this annual report and 
the appendices submitted therewith is necessary and relates entirely 
to the transaction of public business of this Bureau, and that the pub- 
lication of the same is necessary for the good of the service, and will 
greatly improve as well as facilitate the performance of current work. 
I am, very respectfully, your obedient servant, 

A. W. Geeely, 

Chief Signal Officer, 
The Hon. Seobetaey of War. 
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Signal Office, Wab Department, 

Washington City, October 8, 1888. 
The Honorable the Secbetaey of Wab. 

Sib : I have the honor to submit for the fiscal jear ending June 30, 
1888, the regular annual report of the operations of the Signal Corps. 

The changes in the personnel of the Corps and in the organization of 
the central office have been important. The death of 2d Lieut. Leroy 
B. Sebree, on January 29, 1888, leaves the number of second lieuten- 
ants at fourteen, while the reorganization of the force at the office of the 
Chief Signal Officer has teduced the number of enlisted men from 470 
to 320. For the first time in the history of the Corps, the civilian as- 
sistants, who have performed for years valuable scientific work under 
the disadvantages of temporary and uncertain tenure of office, are now 
recognized as professors and assistant professors and form a part of 
the regular office force. . 

The reduction of clerical force, diminution of expenses, the obtaining 
of better quarters, and an improvement in the character of the indica- 
tion work and signals, as compared with that of the previous year, 
cover the most important details of the Service. 

DIVISION OF MILITAEY SIGNALING. 

The re))ort of this division by 1st Lieutenant E. E. Thompson, 6th 
Infantry, Acting Signal Officer, who has been in charge of the division 
during the year, forms Appendix No. 1. Lieutenant Thompson has 
carried out, with great interest and zeal, his instructions to familiarize 
himself fully with foreign organizations and appliances, in order that 
this office might be fully informed of all modern improvements which 
bear upon *he best methods of maintaining field communication between 
separated army corps. Lieutenant Thompson's elaborate report con- 
tains valuable data of more than transient interest, which will well 
repay careful consideration by all those interested in military signaling. 

In it will be found an excellent sketch of the organizations for 
military signaling in the civilized armies of the world, and also inter- 
esting and important information and suggestions concerning the use 
of heliographs, the equipment of rifle-ranges, and the practical opera- 
tions of field-telegraph lines under conditions of active service. 

The Chief Signal Officer has carried out, as far as insufficient appro- 
priations and limited means at his disposal would permit, the provi- 

3 



4 REPORT OF THE CHIEF SIGNAL OFFICER. 

sions of law which impose upon him the charge of the general Signal 
Service of the Army and the equipment and management of telegraph 
lines constructed for strictly military purposes. He would be neglect- 
ful of his duties if he did not urge upon his official superiors the unsat- 
isfactory and inefficient conditions which must necessarily arise 
whenever any grave emergency necessitates the management and use 
of the electric field telegraph train or the perfection of any important 
or extended signal operations. 

Improvements in the equipment, battery material, instruments, &c., 
of field telegraph trains, experiments with portable field telephones, 
and other desirable mechanical devices, have* of necessity been dis- 
pensed with for lack of means and facilities. A few experiments, with 
a view to improving the flag, kits, torches, and lanterns, are yet in pro- 
gress, but they are strictly limited for the reasons above given. 

The elaborate organizations of the important military powers in 
Europe show that the important function which the telegraph plays in 
war is fully appreciated abroad. The United States first used the field- 
train in action* and American ingenuity and enterprise thus put in 
practical form the idea of constant and instant communication be- 
tween the main bodies of the army and its commanding general. The 
signal and telegraph organizations of the various nations are almost 
exclusively military. The few nations which favored the performance of 
telegraph work by civilians have realized the necessity of the telegraph 
service being a function of the army, and in every nation except France 
steps have been taken to attain this end, and even in France late in- 
formation indicates that field telegraph service is now considered a 
strictly military duty, as schools for instruction of officers and en- 
listed men in these duties have been established. 

The requirements of signaling in connection with military operations 
in our western territories have been such as to tax the powers and 
ingenuity of modern invention, and not only has the heliograph be- 
come a necessity for field campaigning in connection with Indian out- 
breaks, but the demands have been for methods of greater certainty 
and available for. greater distances than obtained with the pattern of 
instruments now in use. In view of the importance of the instrument, 
and impressed with the necessity of theory and practice going hand- 
in-hand, the Chief Signal Officer requested the organization of a board 
which should examine all known instruments, and in case none was 
thought to be practically perfect, should devise a standard heliograph. 
The Chief Signal Officer pointed out in his last annual report that such 
an instrument should be capable of satisfying the various and difficult 
requirements imposed by the nature of our Army service, and that its 
mechanical construction should be such that repairs for instruments 
rendered unserviceable by the vicissitudes of a campaign could be 
made with certainty and ease. This result could be only secured by 
following the modern scientific practice in vogue among our great manu- 
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facturers, of making all like parts of the heliograph by machinery, 
and to such a degree of perfection as to be interchangeable. 

The officer selected as president of this board was Captain P. C. 
Gragan, 2d Artillery, who was qnalified for the duty by his field expe- 
rience in cavalry, as well as by his researches in former years, when his 
inventive genius had been exercised in the interests of signaling. The 
other members were 1st Lieutenant M. P. Mans, 1st Infantry, whose 
extensive and successful signal work in the field with different helio- 
graphs particularly fitted him for this work, and 2d Lieutenant Frank 
Greene, who was familiar with the methods of Aeld instruments pre- 
viously used in the Signal Service. 

The board reported that no instrument extant suited the widely- 
varying needs of our military service, and so decided to construct 
an instrument which should be simple, of few and interchangeable 
parts, reasonable in weight, with good-sized mirrors, stable when 
in use, capable of accurate sighting and adjustment, with a separate 
screen, and on the fixed-flash system. The instrument devised, models 
of which have been constructed, has been tested with most satisfactory 
results, under varying atmospheric conditions, up to a distance of thirty- 
five miles, and it is believed that in the clear western atmosphere this 
heliograph can be used with the naked eye a distance of fifty, or sixty 
miles. The heliograph has been so constructed and packed, with its 
division into two packages weighing respectively 6J and 7f pounds, 
that its safe portability under almost any circumstances is beyond 
question. 

Unusual attention has been paid to the selection of field glasses for 
Army use. The questions of portability, strength of power, and range 
of field, have been given careful consideration in order that the small 
number of glasses which this Service is able to purchase may be suited 
to general use. The conclusion has been reached that possibly in 
future instruments a simple adjustment can be arranged so as to 
readily change power and field, and make the glass serve equally well 
for differing conditions of light and range. 

The examination of a large number of glasses, thirty -eight different 
instruments, makes it evident that the distance between the eyes of the 
average American is somewhat less than that of the European, as ap- 
pears from the pupillary distance of the foreign glass. This difference 
has also been noted by officers of the United States. I^aval Observatory, 
who now in their specifications for field-glasses require the insertion of 
a joint in the glass so that the coincidence of the centres of the lens 
and the eyes is made solely dependent on the adjustment. 

The conditions of environment which have made homing pigeons so 
valuable in the past to France fortunately do not exist in connection 
with the United States, but the Chief Signal Officer felt that he would 
be derelict towards his Corps had he neglected to experiment with a 
means of communication which has commended itself to Germany, 
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France, Eassia, Italy, and other countries, and for which large, sums of 
money are annually voted abroad. 

. Experiments have been made, from Key West as a basis, during the 
year with homing pigeons. The liberality of prominent bird fanciers 
of the country and the courtesy of the Quartermaster- General in 
granting the occupation of an unused storehouse at Key West Bar- 
racks has permitted these experiments to be made at a minimum of 
expense to this Service. Fifty-six pigeons of approved strain have 
been donated to the Government, all of which were sent to Key West. 
After the receipt of a number of these birds training was begun from 
the seaward as well as on land. The latest reports show that nine 
pigeons can be relied upon for distances of 100 miles over water, five 
more for distances of 00 miles, while the remaining birds have been 
trained at distances not exceeding 60 miles. .This is excellent work 
for birds ranging in age from one to four months. 
' The Chief Signal Officer again invites attention to the inadequacy 
of present methods to insure proper instniction in military signaling 
at Army posts.. The plan of appointing post signal officers, with 
orders to practice military signaling until the garrison is qualified, 
has been fostered faithfully by this office, but the results cannot be 
considered satisfactory. Although reports received indicate, theo- 
retically, that a portion of the Army is competent to perform military 
signaling, yet experience has shown that such is not actually the fact. 

The records show that less than one officer out of nine of the line of 
the Army has received any instruction in signaling during the year; 
less than one in twenty-seven one hour's instruction monthly, even in 
the most elementary branches. Over one-fourth of the officers in- 
structed had no field practice, and less than one-eighth of the whole had 
night practice, while only six officers of the Army out of one hundred 
and forty-one instructed have been drilled with flag, torch, and helio- 
graph. Out of one hundred and fourteen posts, eighty-four have ne- 
glected instruction one or more months ; twenty, six or more months ; and 
at four posts no instruction has been had during the year. There are 
no less than ten regiments in which no officer has received instruction 
during the year, nine other regiments in which one officer, only, has 
been instructed, and four regiments in which two have been instructed. 
It thus appears that in one-quarter of the regiments of the Army no 
instruction has taken place, and in one-half practically none. General 
interest in signaling was manifested in but four regiments : the 1st 
Artillery, 6th Cavalry, 4th and 20th Infantry. 

It is evident from the records that instead of the Army being prop- 
erly and efficiently drilled in military signaling, there is not an aver- 
age of two officers to a regiment who are competent to transmit signals — 
by sun, flag, and torch — day and night, except those who have passed 
through a regular course of instruction in connection with this office. 

The Chief Signal Officer has pointed out how indifferently this sys- 
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tern of dependence on tbe line of the Army for officers and signal men 
operates in time of peace, and has forecast that such a course simply 
indicates the practical abolishment of this Corps for any future war, 
since an efficient force for signaling could not be instantly created. 

Lack of appropriations has forbidden experiments in such directions 
as to increase the efficiency of the military branch of the Signal Corps, 
and the same cause has prevented the purchase of such important sig- 
nal supplies as rockets, signal-bombs, colored lights, &c. The port- 
able signal tower and the valuable field telegraph trains, which cost 
many thousands of dollars, have suffered from exposure to the weather, 
and are now only under shelter under such conditions as preclude their 
being kept in serviceable condition or available for practice drills. In 
short, only such signal equipments and supplies as are absolutely in- 
dispensable for current military use have been purchased. Eequisi- 
tions for signal equipments and stores of a money value of ten thousand 
dollars are on file in this office, which cannot be filled. The Chief 
Signal Officer has followed the rule outlined in his last annual report, 
supplying military posts to the westward of the Mississippi River 
rather than those to the eastward, since field service in connection 
\yith \7hich signal work is performed is to be expected in the terri- 
tories rather than along the coast. 

The proper fitting out of the rifle ranges, with electrical applicances 
necessary fot convenient and proper rifle practice, devolves upon the 
military branch of this Service. Insufficient means have prevented a 
proper equipment of many rifle ranges. "No possible pains have been 
spared, on the part of the Chief Signal Officer or his subordinates, to 
piece out by strict economy and careful foresight the insufficient ap- 
propriations for this purpose. The necessity for electrical appliances 
on target ranges should be apparent to all, as no year passes without 
death or serious wounds occurring, through lack of proper appliances 
for communication between butts and the firing range. With the 
strictest economy it will be impossible to properly equip the Army 
with signal equipments and stores, and fit out the target ranges with 
suitable electrical appliances, without an annual appropriation of not 
less than $7,500, which is strongly urged. 

The Chief Signal Officer recommends the detail of an officer of the 
Signal .Corps with a small iiimiber (four or six) of men, as instructor 
at the great schools of the Army, at Fort Leavenworth, Fort Monroe, 
and Fort Eiley. One officer of the Signal Corps would be sufficient to 
give this instruction, as he could be quartered at the school where the 
largest number of officers were stationed, and could perform his duties of 
instruction at the other schools at such periods of the year as would 
least interfere with special studies. In order to test the efficiency of 
officers at large an officer of the Signal Corps should visit, from time 
to time, the larger posts of the Army for the purpose of inspection and 
examination, as to the condition and efficiency of signaling. 
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The officers of the Signal Corps themselves are now deprived of all 
means of regular instruction and drill and will soon become unfitted 
for practical work under difficult conditions. A few years since the 
Signal Corps of our Army was the most efficient in the world, but now, 
while foreign governments, impressed with the importance of such ser- 
vice, increase and improve means of signaling, this Service must 
steadily retrograde unless suitable means of practice are provided. 

« 

METEOROLOGICAL WORK. 

The duties of a civil character which devolve by law on the Chief 
Signal Officer of the Army, under the supervision of the Honorable 
Secretary of War, have naturally engrossed the greater part of the 
time and energies of the officers and men of the Signal Corps. 

WEATHER FORECASTS, COLD-WAVE AND STORM WARNINGS. 

The usual forecasts, cold- wave and storm warnings, have been issued 
regularly, and, as in previous years, the continuity and efficiency of the 
telegraphic service, rendered by the Western Union Telegraph Com- 
pany, has been such as to elicit general commendation. The only in- 
terruption to this regularity occurred during the severe storm of March 
11, 1888, when the great cities along the New England and middle 
Atlantic coasts were unable to promptly transmit their reports. 

The growing urgency of demands upon the central office for weather 
forecasts proves most conclusively the confidence placed by the general 
public in the accuracy of these predictions, despite errors arising 
partly from incorrect general forecasts and partly from the variety of 
weather conditions which prevail in the large areas predicted for. 

Although such a course entails greater labor upon this Service and 
demands a higher order of talent in the predicting officer, yet the 
Service has adhered to the plan of limiting predictions to states. 
Whenever the division of a state is advisable it has been based on 
such physical configurations as have a maiked influence upon weather 
conditions. The applications for special predictions for cities and 
towns have been so numerous that this office could not undertake 
to furnish them regularly, as such action would necessarily end in the 
predictions for the general public being ^ghted and neglected in the 
interests of those for special sections. The office has always furnished 
such special and local predictions as could be issued without overtax- 
ing the indications official. 

The necessity of local predictions has been met to a very marked 
extent in New York by the enterprise of the ''New York Herald" 
and the " New York Tribune," and in Cincinnati by the "Commercial- 
Gazette.'' These papers, having meteorological editors of ability and 
energy, have been able to supplement the general predictions of this 
Service with local predictions, which have undoubtedly been of great 
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value to the country adjacent to those cities. It is to be regretted that 
the Blue Hill Observatory, near Boston, which formerly furnished sup- 
plementary predictions for southeastern Massachusetts, through the 
enterprise of Mr. Lawrence Eotch, has discontinued this valuable 
work. Other great journals, such as the *' Boston Herald," " San Fran- 
cisco Chronicle," and the '< Galveston News," have contributed largely 
of their time and space in order to place in a clear and simple manner 
before their readers such climatological and meteorological data as 
were of local interest. The value of such hearty co-operation by the 
press of the country cannot be overestimated, as they have millions of 
readers who never see Signal Service data or charts in other forms. 

The tri-daily indications for the fiscal year were issued for a period 
of thirty-two hours, so that they held good for more than twenty-four 
hours after reaching the general public. The inci^eased length of hours 
in the predictions was initiated in the public interests, and it necessa- 
rily resulted in a reduced percentage of verifications, which has been 
found to be 7 per centum. Although the Chief Signal Officer believes 
that with carefully-selected and experienced indications officers, the 
predictions for thirty-two hours could be substantially improved, yet 
he has yielded to the generally-expressed sentiment that the number 
of predictions should be reduced so as to avoid uncertainty and compli- 
cation, and that they should be for a briefer period. In consequence, 
they are now made as of old, for twenty-four hours. 

With a view of making the examination of the indications as to 
their accuracy, as comparable and impartial as possible, this work has 
been entirely intrusted to Assistant Professor Charles F. Marvin, whose 
report forms Appendix No. 2. Since this gentleman does not make 
predictions himself, his mind and judgment are free from any bias, 
and other officials who make the predictions feel that their work will 
be viewed with the utmost care and impartiality. The Chief Signal 
Officer finds that the officers who do the predicting work of this Ser- 
vice agree with him in believing that such a course is for the interest 
of the Service, as the practice of a small circle of interested officers 
verifying the accuracy of work which must affect their personal stand- 
ing is not calculated to benefit the public service, or to insure that 
public confidence which the high standing of the officials merits. 

The percentages of successful indications for the year ending June 
30, 1888, are set forth in detail in Appendix No. 2. The general per- 
centages have been : for weather, 78.9; wind, 75.5; temperature, 74.2; 
a general average of 76.7. It should be understood that in deter- 
mining the general average the weather is given the weight of 5, tem- 
perature 4, and the wind of 1; a method inaugurated by my predeces- 
sor. In determining their weight, these elements have been considered 
with reference to the importance laid upon them by the general public. 
For comparative purposes there should be added 7 per centum to these 
figures, it having been satisfactorily determined such decrease in ac- 
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curacy resulted from the extension of the period of prediction from 
twenty-four to thirty-three hours, which would give, in comparison with 
standards and records prior to 1887, a percentage of 83.7. It is grati- 
fying to report that the accuracy of these predictions has improved 
2.7 per centum during the year. 

With the view of. giving each official of this Service full credit for 
the character of the work done by him, the Chief Signal Officer has 
continued to publish in the Monthly Weather Eeview the name of the 
officer making the Indications, and also the percentages of successful 
work as regards the prediction of the weather, and the display of storm 
signals and cold-wave warnings. In Appendix l^o. 2 will be found 
a summary of the work for the year, wherein appears the relative 
standing of each official in each branch of this difficult work. 

STORM SIGNALS. 

During the current year there have been 1210 storm signals of all 
kinds ordered, of which 936, or 77.4 per cent, have been verified. This 
percentage is 8.9 higher than in 1887, and while this improvement is 
noted with satisfaction, it is believed that more accurate work is pos- 
sible. The detailed table of signals is in Appendix No. 2. 

Until the present year this Service has never attempted to pre- 
dict the force of storms, although such duties are plainly imposed 
upon it by Joint Eesolution of February 9, 1870, under which the 
Service was organized. The difference in the force of storms is so 
great and of such importance to the maritime public that a system for 
this purpose was inaugurated and put in force on September 1, 1887. 
The signals displayed indicate whether a storm is to be light or severe, 
and whether the storm-centre is approaching or has passed the station, 
and, finally, from what quarter the winds are expected. The Service 
attempts, however, only to predict easterly winds or westerly winds, 
since a very slight change in the course of a storm makes a wind north- 
east instead of southeast. In order that the general public may have 
the benefit of an opinion, which does not rise to the dignity of a predic- 
tion, the indications official in all cases indicates whether the strong 
winds are expected in the northerly quadrants or southerly quadrants. 

The publications of this Service clearly set forth that this distinction 
of quadrants must not be relied upon, but tbat parties can only count 
on easterly or westerly winds, as the case may be. In separating 
winds into easterly or westerly winds, the southerly wind is classed with 
the easterly winds which occur in the United States in advance of the 
storms, and the northerly winds with the westerly, because it occurs, 
as a rule, after the storm-centre has passed. 

The display of this class of signals, giving such definite information, 
has proved advantageous and most satisfactory to the maritime inter- 
ests of the country. Under the old system, westerly and other off- 
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shore winds favorable to navigation, were frequently the cause of 
unjustifiable alarm owing to the signals displayed in connection with 
them. Under the prestent system, when signals are displayed for off- 
shore winds, the fact is clear to every one, and such signals instead of 
being based on moderate westerly winds, us formerly, are now only 
shown when those winds are expected to attain such force as to be 
dangerous to illy-provided vessels. 

PACfTFIC COAST. 

2d Lieutenant J. B. Maxfield, Signal Corps, has performed the im- 
portant duty of making weather forecasts for the Pacific coast, which 
have been issued twice daily, at noon and 8 p. m., except from July 
28, 1888, to September 14, 1888, when that officer was absent inspect- 
ing the stations of the Service. The good results of continued prac- 
tice is shown by the decided improvement in the predictions over last 
year, and Lieutenant Maxfield is to be complimented on this successful 
work, which is 3.1 per centum higher than that of 1887. See Appendix 
No. 3. The percentage of success in forecasting has been as follows: 
Weather, 87.5; wind, 77.7; temperature, 75.2; general, 81.6. 

The display of signals has been continued with satisfactory results. 
Storms upon the Pacific coast are rare, yet severe, and coming, as they 
do, from the ocean, the difficulty of early warnings is materially 
increased. The injury to the cable at Tatoosh Island and the contin- 
ued interruption of that in Columbia Eiver have materially interfered 
with the display of storm warnings, since these cables reach points at 
which warnings of coming storms are most valuable. 

During the year Mr. M. H. De Young, proprietor of the "San Fran- 
cisco Chronicle," at a very considerable expense, contributed materi- 
ally to the improvement of the Service in California by the establish- 
ment of nine observing stations, viz., Yreka, Mendocino City-, Modesto, 
San Luis Obispo, Bakersfield, San Bernardino, Santa Eosa, Indio, Cal., 
and Carson City, Nev., from which reports were regularly received, 
and also by the distribution of daily forecasts to points not speedily 
reached by the metropolitan press. This service was continued at the 
expense of Mr. De Young through the wet season, and was received 
with great favor by agricultural communities. 

The appropriations for telegraphing for the present year are suffi- 
ciently liberal to permit the telegraphic distribution in California to 
be continued by this Service, but on a somewhat smaller scale, and 
such orders have been issued as will insure the distribution of indica- 
tions in the raisin-drying districts of California at the period of the 
earliest rains, which, without such warnings, are liable to do a vast 
amount of damage in a few hours to the half-cured grapes. During 
the wet season the daily indications for the benefit of the general agri 
cultural community will be made very full and distributed at the ex- 
pense of this Service, so as to meet the needs of agriculturists. 
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The Southern Pacific Eailway Company has contributed largely dur- 
ing the present, as in past, years to the knowledge of meteorological 
conditions which obtain at its railway stations.. Without such liberal 
action on the part of that corporation, the present knowledge of rain- 
fall and temperature conditions throughout California, Arizona, Ne- 
vada, and northern California would be scanty and unsatisfactory. 

COLD WA'^S. 

■ 

The system of cold- wave warnings has continued in successful opera- 
tion, to the general satisfaction and frequently great advantage of the 
public. It is now generally understood that the exact meaning of the 
term " cold wave," implies that the temperature will fall below forty- 
five (45) degrees, and that in twenty-four hours an abnormal fall of 
fifteen, or more, degrees will occur. The great advantages of knowing 
sixteen to twenty-four hours in advance that the temperature will fall 
quickly, apply not only to manifold business interests, but affect the 
comfort of thousands, and at times the health and life of hundreds. 
The importance of early and successful forecasts of cold waves is the 
greatest in the ^N^orthwest. In order to meet the needs of that section, 
and to comply with the earnest applications from citizens, and corpo- 
rate bodies of great vested values, the Chief Signal Officer stationed 
an indications officer, 1st Lieutenant Thomas M. Woodruff, 6th Infan- 
try, Acting Signal Officer, at Saint Paul, Minnesota. 

This arrangement enabled that officer to receive his reports an hour 
earlier than in Washington, and further enabled him to send out warn 
ings of cold waves from two to five hours earlier than was before 
done. A warning earlier by two or three hours, while not of specisil 
importance east of the Mississippi River, is very much so to the 
Northwest, where the earliest signs of a cold wave are rarely more 
than twelve hours in advance of its full predominance. 

This action of the Chief Signal Officer resulted in a marked improve- 
nlent of cold-wave warnings for Dakota, Iowa, Minnesota, Nebraska, 
and Wisconsin; so that the percentage of signals ordered 'by Lieuten- 
ant Woodruff was considerably greater than those for 1887. 

The relief of this officer from duty with the Signal Service has ne- 
cessitated a change, and during the coming year the cold-wave signals 
will be ordered from the central office. With a view, however, to im- 
proving the character of cold-wave predictions, the Chief Signal Offi- 
cer has directed the study of this phenomenon by Assistant Professor 
Thomas Bussell, whose assignment to this work will follow some time 
during the coming year. It is hoped that the permanent assignment 
of but one officer to issue this important class of warnings will result 
in a very material improvement of that branch of the Service. 

The number of cold-wave signals displayed during the year has been 
1,743, of which 1,240, or 71.5 per cent, were verified. Many other sig- 
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nals, not marked as saooessfnly were followed by abnormal ialls of 
temperature of from 1(P to 14^. 

In connection with cold- wave warnings ^ the percentages in the past 
have not taken into acoonnt the nomber of cold waves which have 
advanced nnannonnced by this Service, bat the rales now adopted will 
affect the percentage of verifications whenever an official fails to pre- 
diet. The necessity of this role in the public interest is obvious, since 
the method which has hitherto obtained enconrages officers to neglect 
warnings in donbtfol cases, and thns obtain a high percentage of suc- 
cess by confining their predictions to well-marked cases. 

WEATHER SIGNALS. 

About eleven hundred cities and towns are furnished with the daily 
weather indications by telegraph, at the expense of this Service. This 
demonstrates the interest taken, and the value placed upon, the weather 
reports of the Service, since the flags and means for displaying the 
signals are invariably at private expense. Every eflTort has been made 
to confine the distribution of these signals to such towns and villages as 
cannot be promptly supplied with this information through the press. 

WEATHER-CEOP BULLETIN. 

This office has continaed the issue each Sunday morning of a bulletin 
showing the effect of the weather, for the previous seven days, on im- 
portant crops, especially cotton, corn, hay, tobacco, and wheat. Many 
commendatory letters have been received attesting the great practical 
value of such a system of weather bulletins, which shows the excess 
aud deficiency of sunshine, temperature, and rainfall for short regular 
periods. Such information is an imiK>rtant factor in determining in 
advance the probable yield of the great staples of the country, and so 
has a marked bearing on all extended enterprises. 

SPECIAL BULLETIN. 

Si)ecial bulletins have beeu issued when neodinl, to give warnings 
of approacbiug frosts, severe and sudden falls of teuiperature, danger- 
ous floods, and the probable movement of dangerous storms. 

ELECTRICAL OBSERVATIONS. 

Observations on atmospheric electricity, with a view to determin- 
ing its relation to weather conditions, and whether such observations * 
of electrical phenomena would further weather predictions, have 
been continued throughout the year at four stations: Boston, Mass.; 
Washington, D. C; Ithaca, K Y., and Terre Haute, Ind. The Chief 
Signal Officer has been fortunate to secure, for a nominal considera- 
tion, the very valuable services of Professor T, 0. Mendenhall, Presi- 
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dent of the Eose Polytechnic Institute, Terre Haute, Ind. The great 
personal interest which Professor Mendehall has taken in these observa- 
tions, and the careful scientific discussion which they are sure to re- 
ceive at his hands, will, it is believed, have valuable results, even 
though they, be of a negative rather than a positive character. 

THE WEATHER REVIEW AND INTERNATIONAL BULLETIN. 

The Weather Eeview and the Summary of International Meteorology 
have been published monthly in connection with the current work of 
this Service, and, besides being economical methods of preserving the 
data collated by this Service in a suitable form for study and reference 
in connection with the current work of predictions, have proved valu- 
able and interesting to voluntary observers and other meteorologists. 
Over one thousand meteorological reports have been received and used 
monthly in connection with the United States Monthly Weather Ee- 
view. Additional reports from nearly four hundred land stations have 
been collated for the International Summary, together with reports 
from over seven hundred vessels. The reduction of appropriations for 
printing, and restrictive legislation, have prevented, much to the regret 
of the Chief Signal Officer, this office from publishing the full data of 
this valuable and unparalleled set of observations, as promised by his 
predecessor (General Myer) to international co-operating observers at 
the Vienna Meteorological Conference. 

In order to profit as fully as possible from the ten years' observations, 
the Chief Signal Officer has decided to prepare monthly maps of the 
mean pressure, mean temperature, prevailing winds, and average 
storm tracks for each month of the year. The preparation of these 
charts serves as a valuable study to those engaged on this work, and 
it is certain that the knowledge gained from a study of the movements 
of the storm-tracks over the whole northern hemisphere, and the move- 
ments of the atmosphere from month to month, will be productive of 
beneficial results as regards the ordinary work of this Service. It is 
only by discussions of the monthly means for prolonged periods of time, 
and over extensive areas of the earth's surface, that the world can hope 
to arrive at long-time predictions, and the appearance of these press- 
ure charts will be looked forward to with considerable interest, as 
strengthening or weakening the theory that the movements of high 
areas of pressure by months are shown to have a regular progressive 
march over the whole northern hemisphere. 

• In connection with the preparation of these charts, this office has 
outlined very clearly on the North Atlantic the limits of ice dangerous 
to navigation. The examination of the ice charts enables the naviga- 
tor to determine with considerable accuracy the approximate path of 
safety during the months when icebergs and ice-fields most prevail. 
The discovery that the dense fogs of Newfoundland bear a definite 
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relation to the storm-centres which pass from Kew England and the 
Saint Lawrence Valley eastward over the Atlantic Ocean, renders it 
possible to predict, with very considerable accuracy, several days in 
advance, the coming of these fogs. Steamships leaving American or 
European ports are now being warned by the "New York Herald " of 
the weather to be expected near the American coast, so that in case of 
fog or ice they may pass southward and thus avoid delay and danger. 

On January 1, 1888, the Chief Signal Officer discontinued the col- 
lation of marine observations, believing that the operations of this 
Bureau were a duplication of the work pertaining to the Hydrographic 
Office of the United States Navy. That valuable department of the 
Navy has regularly, promptly, and systematically furnished this Bureau 
with all important weather observations which have come into its pos- 
session, and the two departments work in perfect harmony and accord. 

The report of the officer in charge forms Appendix No. 4. 

RAILWAY BULLETINS. 

The railway bulletin service has decreased during the year; its 
work is being substantially replaced by the labors of the various state 
weather services and the plan of co-operation adopted by the Chief 
Signal Officer with reference to them. Several railways continue the 
service, and it proves a rapid and generally satisfactory means of dis- 
seminating the indications. This office. continues to furnish indica- 
tions, and forms for display, to any railway which desires to co-operate 
with this Bureau. As the service is voluntary it is often the case that 
operators neglect to post the bulletins with that regularity which the 
important character of the work demands. 

FOREIGN WEATHER SERVICES. 

The Chief Signal Officer has faithfully carried out the arrangements 
authorized by the Honorable Secretary of War, which assured Pro- 
fessor Mascart, director of the Central Meteorological Office of Paris, 
that France and England should have the hearty co-operation of the 
United States Signal Service in the transmission of such weather dis- 
patches as would benefit the meteorological services of those countries. 
Through the gratuitous co-operation of the captains of the great trans- 
Atlantic steamships this Service obtains regularly accurate reports of 
the weather conditions prevailing over the great storm regions of the 
north Atlantic. A cablegram is sent each night to Professor Mas- 
cart, at Paris, summarizing the synchronous observations, gales, 
derelicts, and dangerous ice of the Atlantic for the previous five days, 
and the weather conditions of the United States on the day in question. 

This information is appreciated by the Meteorological Office of Paris, 
and shipmasters of all nations express the greatest satisfaction at the 
successful efforts of this Service in promptly collating and publishing 
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detailed information as to fog, ice-fields, and wrecks, since snch infOT- 
mation enables them to shape their westward coarse from England 
and France with greater safety. This information is telegraphed at 
the expense of the French government ; bat in view of the hearty and 
generons co-operation which the Earopean nations have always ex- 
tended in any scientific matters of interest or value to the United 
States, it is again recommended that the attention of Congress be 
called to the propriety of anthorizing this service. This information 
is not of valae to foreign governments alone, since the forecasts based 
on these reports, made in London and Paris, are considered of sufficient 
importance and value to be telegraphed in full to*the" New York Her- 
ald," by which newspaper they are published for the benefit of mari- 
ners in general. The data for this work is daily collated at New York 
and forwarded to this office through the- courtesy of the Chief Hydro- 
grapher of the Navy, whose active and hearty co-operation in further- 
ing this meteorological work merits proper acknowledgment. 

STATE WEATHER SERVICES. 

The carefully prepared and interesting report of 1st Lieutenant H. 
II. C. Dunwoody, 4th Artillery, Acting Signal Officer, on the State 
Weather Services, forms Appendix No. 5. 

Lieutenant Dunwoody has labored with great zeal in the interests of 
State Weather Services, and during the past four years has had charge 
of such measures of cooperation as have been possible on the part of 
the National Service towards these meteorological societies. During 
the year new services have been organized in New York, Texas, and 
Kentucky, which it is believed will be of practical value to the states 
in question. Including the New England Meteorological Society as 
covering the six states comprised within its territory, there have been 
organizations in twenty-nine separate states which have co-operated 
with the National Service during the past year. These organizations 
have been fostered by various scientific societies, and in many instances 
have been organized under a state law and wholly, or in part, main- 
tained by appropriations from the respective states. In other cases, 
as in Texas and Oregon, the associations have been under the auspices 
of public-spirited exchanges or boards of trade which are interested in 
extending a knowledge of the climatic and meteorological conditions 
of their sections. 

The Chief Signal Officer has pursued towards these services a policy 
of hearty co-operation, which has been limited only by appropriations 
and requirements of law. He has refrained from interfering with or 
criticizing the methods pursued by these associations, believing that 
the high order of ability and the scientific standing of the officers in 
charge enable them to administer the policy and aflPairs of their own 
organizations in a far more satisfactory manner than could be done 
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by any chief of the National Service, no matter how familiar he may 
be with the scientific work of the state services. The Chief Signal 
Officer has always furthered as far as possible any scientific investiga- 
tion or work connected with meteorology under such auspices, and he 
believes that working as the state and l^ationai services do on sepa- 
rate, though converging, lines of research, that the mutual effect can 
^ only be of a stimulating and improving character. 

An important illustration of the benefits from a state service is that 
of the weather service of Michigan, where Dr. H. B. Baker, Secretary 
of the State Board of Health, has been most successful in his investi- 
gations of the bearing of climatic changes and atmospheric conditions 
upon the prevalence of special diseases. 

Lieutenant Dunwoody's report sets forth in detail the names of the 
directors of the state services and the Signal Service assistants, as well 
as many items of interest in connection with these important organi- 
zations. It is believed that if the Kentucky service had been thor- 
oughly organized this year, the distribution of recent frost warnings 
sent by this oflSce to Louisville would have been made in sufficient time 
to enable the tobacco growers to have saved considerable of their crops 
which were destroyed through lack of systematic warnings. 

Several state services have started a weather-crop bulletin, based on 
the National bulletin initiated by the Chief Signal Officer in 1887. 
* These publications have been received with great satisfaction, and 
have proved of material benefit to agricultural interests. 

EIVEBS AND FLOODS. 

The question of river observations, in relation to dangerous floods 
and the stages of navigation, has engaged the earnest attention of the 
Chief Signal Officer. The disastrous floods of the past few years have 
emphasized the importance of careful and systematic river observa- 
tions, and have shown the necessity of stations on all important tribu- 
taries of our great rivers. A properly arranged system of river and 
rainfall stations would enable a practiced indications official to predict 
many days in advance, with considerable certainty, the extent and 
continuance of any great flood, so that timely warnings would afford 
ample opportunity for such precautions as would mitigate the severity 
of such disasters. 

The changes in river stations during the year are shown in detail in 
Appendix No. 6. At present seventy-eight special river stations, with 
paid civilian observers, are in operation. All the important river- 
gauges have been placed in complete order, their zeros carefully re- 
determined, and every precaution taken to insure the greatest possible 
accuracy of observations. 

A system of rainfall stations was instituted July 1, 1887. These 
have been carefully located at suitable pointy iii th^ greaf water-sbe^^ 
2 
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of the country, near the sources of the principal tributaries of our large 
rivers. The observers at these stations are paid a nominal sum, ten 
cents, daily, for their reports, which are mailed weekly to designated 
centres, and in case of heavy and excessive rainfall this information 
is forwarded, by telegraph, to a designated Signal Service station, in 
order that the information may be promptly disseminated throughout 
the section of country liable to be affected by the rainfall. 

While the present appropriation for this important service can be 
made to cover the absolutely essential points throughout the year, yet 
another thousand dollars would insure greater perfection by enabling 
this Service to extend, at certain important stations, its observations 
beyond the flood season of the year to which they are now limited. 

COTTON-REGION REPORTS. 

The observations at special stations in the cotton-region have been 
continued as usual. The Chief Signal Officer has been persistently 
urged to increase the number of these ; a course which would doubt- 
less benefit the cotton interests, but which is impracticable. No fur- 
ther extension of this service is possible unless more liberal provision 
is made by Congress for these special observations. The amount 
allowed has been spent most economically, the remuneration paid to 
the observer being only twenty cents per day. One hundred and six- 
teen special cotton-region stations were in operation during the season. 

DISPLAY STATIONS. 

In addition to the regular stations for storm signals there are now 
in operation sixty-eight special stations. The whole system of special 
display stations has been carefully examined and revised and such 
changes have been made as public interests have required. 

INSPECTION OP STATIONS. 

Every office of the Service has been inspected during the fiscal year, 
except a few stations opened late in the year or those to which an 
inspector was en route in June last. The necessity of careful inspec- 
tion of every meteorological station at least once a year is obvious, 
since in no other manner can the chief of this Service be assured of 
the continued accuracy of the instruments, the personal standing of 
the observers, and as to whether the observations and work of the 
Service are made and conducted by proper methods and manners. 
The observers of this Service are, in general, men of excellent character 
and high personal standing, whose business methods and personal de- 
portment are satisfactory to the general public and to the chief of this 
Service, but unfortunately a number of men occasionally fall into such 
gross neglects of duty and behavior as affects the local standing of 
the Service and impairs its general eflpiciency. The visits of Inspectors 
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also serve to maintain among observers a uniformity of proper methods, 
an essential point in meteorological observations. 

In addition to reporting carefully upon the standing of the observer 
and his methods of performing public business, the Inspector is also 
further required to confer with all such committees and business firms 
as from the character of their enterprises and from their general 
standing are believed to be especially interested in this Service. It 
is only by consulting local interests that the sphere of usefulness of this 
Service can be increased, and not only has the present Chief Signal 
Officer invited suggestions from one and all , but he has always given 
them careful personal consideration, so that such as were in the interest 
of the general public might be adopted. 

The Inspectors concur in reporting that the total absence of any 
course of instruction seriously embarrasses observers when new assis- 
tants, without practical or theoretical knowledge of meteorological 
work, are sent to them for duty. 

Appendix No. 7 shows the date, and by whom, the various stations 
were inspected. 

UNITED STATES TELEGRAPH LINES. 

r 

The Telegraph Division, for the convenience of administration, was 
during the present fiscal year under the orders of 2d Lieutenant P. B. 
Day, who also had charge of the Stations Division. A separate report 
on telegraph matters forms Appendix No. 8. 

The telegraph room of the central office has been conducted with 
the same efficiency as has characterized it in past years, and all work 
has been most satisfactorily and promptly done. In addition to the 
receipt of more than a million words of cipher reports, and the trans- 
mission of about eighty thousand service telegrams, the men of this 
room have also been charged with auditing the large and intricate 
telegraph bills connected with the work of this Service. 

Judging from the grave misstatements publicly made, regarding mil- 
itary telegraph lines operated by this Service, there must be a misap- 
prehension as to their location, use, and extent. 

This Service has built in the past fourteen years about 8,250 miles of 
military telegraph lines, which fortunately the rapid advance of settle- 
ment and civilization has reduced to less than 2,000 miles. 

The telegraph lines owned by the United States and operated by 
this Service naturally divide into two classes : 

1st. The military lines proper, maintained for military purposes 
only, but which also transact such commercial business as may offer. 

2d. The sea-coast lines, which are of no value so far as any military 
necessity now existing is concerned, but which are of great value to 
maritime interests and to residents and visitors at or near the points 
through which these lines are built. 

There are in existence at this time 1,905 miles of telegraph lines 
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which are used for strictly military purposes, and in connection with 
which four officers, 46 enlisted men, and 33 civilians of this Corps 
are now serving. These are frontier telegraph lines, used for facili- 
tating military operations in the Indian country through which they 
pass, and insuring safety to the settlers by their presence. 

It has been alleged that these lines are for meteorological purposes, 
and they have been even credited with doing an amount of weather 
telegraphing equal to that of all the commercial lines of the country. 
The weather observations made at the offices of the military telegraph 
lines are simply incident to the Service, and if the entire 1,905. miles 
of lines were abandoned to-day the efficiency of the general weather 
service would be in no wise impaired. The $24,000, charged against 
the Weather Bureau for the operation and maintenance of these lines, 
is in reality a part of ordinary Army expenses for military purposes, 
the execution of which devolves, by the strict terms of the act of Con- 
gress, approved June 23, 1874, on the Chief Signal Officer of the Army. 

The value of most of these lines, from a military standpoint, cannot 
be questioned. It is apparent to every soldier that Arizona and New 
Mexico could not be efficiently protected against Indian outbreaks 
without the greater part of these military lines, and the value of the 
Bio Grande line, in avoiding serious complications on the Mexican 
frontier, has been set forth by the experiences of the past month. 

These lines transact for settlers such commercial business as is pre- 
sented, and the receipts from this source, aggregating for the past year 
$4,172.84, have been turned into the Treasury. The aggregate ex- 
penditures, including salaries of officers and men of the Signal Corps, 
amount to $66,700, exclusive of assistance given by the use of Army 
teams and labor, which if hired in open market, would have cost 
about $20,000 more. 

The following table shows the location of these lines by departments 
together with their length and changes during the past year : 

Military telegraph lines on June 30, 1888. 



Military 
departnionts. 



Pakota . . . 
Missouri . 

Texas .... 
California 
Columbia. 
Arizona .. 
Platte .... 



Changes during year. 



Sold 135 miles between Glondivc and Poplar River. 

Built 7 miles, Miami to Fort Elliott. Sold go miles, Fort Supply to 
Fort Elliott. 

No changes. 

No changes. 

Sold 61 miles, Fort Spokane to Spokane Falls. 

Sold 30 miles, Phcenix to Maricopa and 7 miles at Fort Iluachuca. 

Abandoned 3 miles, Fort liobinson to Crawford. Built S7 miles. Fort 
Du Chesne to Price Station. Transferred from Quartermaster De- 
partment, U. S, Army, 51 miles, from Fort Mclvinney to Powder 
River. Leased and repaired 152 miles from Rawlins to Fort Wash- 
akie. 
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The extension of the Saint Paul and Minneapolis Railroad to Poplar 
River resulted in the abandonment and sale of a section of 135 miles 
of telegraph line, from Poplar River via Fort Buford to Glendive. 
The remaining section of this line, from Poplar River to Fort Ma- 
ginnis, 232 miles in length, is the most costly of all the telegraph lines 
connected with this Service. The intervening country is wild and 
desolate in the extreme, and generally without inhabitants, so that at 
Galpin, the repair station, this Service is obliged to maintain, at an 
expense of $1,630 per year, two civilian repairmen, since one will not 
live there alone. The total receipts from the line during the past yefir 
were $155.17, while the cost to the Government for maintaining and 
operating the section is over $4,000 annually. 

In December, 1887, the Southern Kansas Railroad established a 
telegraph office at Miami, Texas, within seventeen miles of Fort El- 
liott, between which points a line was constructed out of old material 
from abandoned lines between Forts Elliott and Supply. The ninety- 
five miles of abandoned line, except such parts as were used in con- 
structing the new line, were sold at public auction and the proceeds 
deposited in the Treasury. 

The telegraph line between Fort McKinney and Powder River, 
which was built by the Quartermaster's Department to connect a mili- 
tary post with a commercial line, was transferred in July, 1887, to the 
charge of this Service, and has been operated by this Bureau since 
September 10, 1887. 

The telegraph line between Fort Du Ohesne and Price Station, Utah, 
a distance of eighty-seven miles, was completed in September, 1887. 
This work was done at the instance of the then Lieutenant-General 
commanding the Army, as a military necessity. The poles were cut 
and set by troops, and the wire and insulators were old material col- 
lected from abandoned lines, so that the construction of this line en- 
tailed no great expense upon this Service, although the management 
of it entails a cost of $5,000 upon the Service. 

The telephone line between Fort Huachuca and Huachuca Station, 
seven miles in length, was sold at public auction in April, 1888, as the 
extension of a private line to Fort Huachuca rendered the further con- 
tinuance of the Government line inadvisable. 

The Chief Signal Officer continues the policy of abandoning and 
selling military telegraph lines whenever the advance of railways or the 
extension of the general telegraph system affords the Government an 
opportunity of reaching military stations over a private wire. No lines 
are extended nor are any general repairs made without the recommen- 
dations of the commanding general of the Army to the effect that such 
expenditures are necessary for military purposes. 

SEA-COAST TELEaRAPH LINES. 

There were in operation at the end of the fiscal year 5G1 miles of 
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sea-coast telegraph lines. The only line constructed during the year 
was built under the act approved February 17, 1887, and extends from 
Titusville, Florida, to Jupiter, Florida, 180 miles. This line connects 
the life-saving and light-house stations at Jupiter with Titusville, and 
is used to report all vessels passing near the station. The construc- 
tion of the line cost $16,117.59; its annual expense for operation and 
maintenance will be between $6,000 and $7,000, and the receipts $600. 

The section between Wilmington and Southport, North Carolina, is 
valuable to shipping interests, owing to the facilities it oflPers for storm 
warnings and the reporting of vessels. The annual cost of mainten- 
ance and operation is about $1,000, and the income about $90. The 
Hatteras section, from Hatteras Inlet, via Cape Henry, to Cape 
Charles by cable, and Norfolk by line, was formerly of very great value. 
There has been no year in which life and property have not been saved 
on the North Carolina coast by the operation of this line. Within the 
present year the British steamer "Kimberly '^ stranded near Wash- 
Woods, and through the prompt call of the Signal Corps operator the 
crew, cargo, and steamer were saved. The vessel and cargo were 
valued at $500,000. The march of invention, and the extension of the 
Life-Saying Service, render it practicable for the surfmen to operate 
this line with telephone apparatus, as is now done along the New Jer- 
sey, Delaware, and Virginia coasts. Such a course would prevent the 
duplicati<m of a Government paid force and relieve this Service from 
the annual expenditure of $8,000, which the present manning of this 
line by experienced operators entails. The receipts from the line barely 
amount to a dollar a day. 

The line from Narragansett Pier to Block Island has cost the Gov- 
ernment about $55,000 in the past eight years, exclusive of the an- 
nual expenses, which aggregate about $4,000, against an annual income 
of $400. The line is of value to Block Island and, incidentally, to 
shipping interests. 

The most important and valuable line on the Atlantic coast is the 
telegraph system connecting Nantucket and Martha's Vineyard with 
Wood's Holl, which has cost the Government about $50,000, jipartfrom 
the annual expense of maintenance, which is about $6,000 ; the income 
is about $1,000 annually. These lines furnish communication to about 
seven thousand people throughout the year, and to about forty thou- 
sand during the summer months. The most important uses of the 
lines, however, are for the display of storm signals for the benefit of 
the sixty thousand vessels which annually pass Gay Head, and the 
summoning of assistance for scores of vessels in distress. The ice 
blockade of January, 1888, Caught over fifty vessels in the ice within 
sight of Nantucket. If it had not been for this system of cables, by 
which powerful tugs and revenue cutters were summoned from all 
quarters, there would have been serious losses of life and property. It 
is believed that in this single instance, apart from human life pre- 
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servedj the original cost of land lines and cables was equalled by the 
value of the property saved. 

The sea-coast service is represented on the Pacific coast by the Cape 
Flattery and Fort Canby cables. These lines are valuable for the re- 
porting of vessels and the summoning of assistance in cases of distress. 
They cost this Service $8,000 annually, while the income is substan- 
tially nothing, being less than f 50 a year. The ne^ Point Reyes tele- 
graph will be a third line of the same character, and for the same pur- 
pose, although the annual cost of maintenance and operation will prob- 
ably not exceed $1,000. 

The very great expense of these sea-coast lines has unduly weighed 
down the appropriations of the Weather Service in past years, and, in" 
view of this fact, the Chief Signal Officer has deemed it important that 
he should clearly set forth that over $100,000 of his appropriations are 
chargeable against sea-coast and military telegraph lines which are 
only of slight and incidental value to the general weather system of 
the country. The Chief Signal Officer, in view of this fact, has trans- 
mitted with his annual estimates a list showing, in detail, the location, 
length, number of employes, and cost of maintenance and operation of 
the separate lines. There is no intention of ignoring the fact that the 
reporting of vessels and the summoning of assistance in case of mari- 
time disasters are services of inestimable value which the General 
Government should render, but the object and character of the work 
should be clearly set forth, so that distinctive and necessary appro- 
priations may be made therefor. 

Appendix Ko. 8 consists of the very full and comprehensive report 
of 2d Lieutenant F. R. Day, Signal Corps, whose statements and 
recommendations are worthy of careful consideration. 2d Lieutenant 
B. M. Pnrssell is entitled to commendation for the energy and care 
exercised by him in locating and supervising the construction of the 
Point Jupiter line. 2d Lieutenant W. D. Wright has shown intelli- 
gent zeal and energy in the repair and maintenance of the Nantucket 
and Block Island systems. His successful efforts in putting his lines 
in perfect working order, at a small expense and under difficult circum- 
stances, are worthy of notice and commendation . 2d Lieutenant James. 
A. Swift, Signal Corps, has managed in a satisfactory manner the t/Cle- 
graph lines in Oregon and Washington Territory. 

2d Lieutenant William A. Qlassford, Signal Corps, has maintained 
and operated in a thoroughly satisfactory manner the difficult tele- 
graph lines in Arizona and New Mexico, and in addition to his tele- 
graphic work has voluntarily devoted his leisure time to the collation 
and discussion of weather data of value to that section of the country. 

THE CORRESPONDENCE DIVISION. 

2d Lieutenant James Mitchell, Signal Corps, has been in charge of 
the Correspondence Division for the greater part of the year. 
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Thirty-seven boards of trade, chambers of commerce, and other com- 
mercial organizations, have conferred with the Chief Signal Officer in 
relation to Service details, a list of which is given in Appendix No. 9. 

Every effort has been made to redace the metliods of conducting the 
correspondence of the office to the simplest form, to the end that while 
due regard is paid to the proper record of public business, it may be 
transacted with the greatest possible speed and with the least clerical 
labor. The enormous volume of correspondence, averaging over fifteen 
hundred communications each working day, could not be conducted 
under old methods without a very great increase in the clerical force. 
Under the present system a large amount of correspondence is trans- 
acted by dictation and type-writing, and only letter-press copies are 
made.. This method presents economical and other advantages, since 
it is more rapid, and the retained copy is a fac-simile of the signed 
letter, free from clerical errors in copying. 

The current business of the office has been discharged with the usual 
dispatch, and, besides, the war records of the Signal Corps have been 
thoroughly indexed. The organization, methods, and records of this 
division are now such that all important letters are answered the day 
of their receipt, and requests for information in pension and other 
claims are, as a rule, reported on in thirty-six hours. 

During the year there have been sent from this office, including all 
its divisions, 159,751 communications, and 314,871 communications 
received. Kot included in the above, 1,021,000 code words and weather 
reports have been sent and received by telegraph. 

Notwithstanding this enormous amount of clerical work the duties 
have been performed more expeditiously than usual and with a de- 
creased force, the number of clerks on duty at the beginning of the 
fiscal year being fifteen, and at the close eleven. 

The Chief Signal Officer respectfully invites attention to the great 
and apparently profitless consumption of time, at Government expense, 
entailed by the daily reports of work, made by each person performing 
clerical duty, to the chief clerk of this office, as prescribed by existing 
orders. It is within bounds to estimate that the cost of such work to 
the Government consumes the time of four clerks, at an expense of 
about $4,000 annually. The outcome of such daily reports is a sum- 
mary, which, indeed, tells how many letters have been read and dis- 
tributed, how many briefed, recorded, and numbered, how many noted, 
and other items of like character, but it is impossible that data of this 
character shall give any adequate idea of the amount of work annually 
performed by the clerk. Many letters are of such a character that fifty 
such letters daily would not be an arduous task for a type-writer or 
copyist, while others are of such length and are written under such 
disadvantages that ten of them would entail a hard day's work. 

The chiefs of divisions should be, and are believed to be, men of such 
character and standing that they can be relied upon to see that the 
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clerks under their charge do a fair day's work for the Government, and 
in case any division chief is inclined to favor any person under his 
charge, he is enabled, under the present system, to so arrange matters 
that the poorest clerk in the division can have the largest record on 
paper. It is urgently recommended that the report be discontinued. 

An enormous number of obsolete forms and valueless papers have 
accumulated in this Service during the past eighteen years. These 
worthless papers have been dignified by the name of records, although 
they really are not such, since they contain data which, once seen for 
the purpose of checking other papers, immediately become useless. 

It is respectfully recommended to the honorable Secretary of War 
that Congress be asked to appoint a commission op an inspector of 
public documents, who shall be authorized to take charge of all worth- 
less public papers, and report their character to Congress, with a view 
to their final destruction. Not only are these papers worthless, but 
they are a great tax upon the office space of the diflferent bureaus. 

STATIONS DIVISION. 

The stations Division has remained in charge of 2d Lieutenant P. 
R. Day, Signal Corps, whose energy and extended knowledge of the 
personnel of the Service as well as of the separate stations, has con- 
tributed to increased efficiency in this division. Lieutenant Day's re- 
port forms Appendix No. 10. 

Urgent recommendations for new stations have been frequently 
made, but their establishment is impossible without increased appro- 
priations. The present number of stations is sufficiently large for*the 
general needs of this Service, although it is certain that in a few cases 
the stations might be better arranged for the general good of the 
country. It is possible that a few additional stations could be estab- 
lished and maintained, strictly in local interests, as is the case with 
Baltimore, Md., New Haven, Conn., and other stations in large and 
important cities. The changes which have been mad<B in the river, 
display, cotton-region, rainfall, and other stations are set forth in 
detail in Appendix No. 10. 

The Chief Signal Officer has endeavored to bring the detailed meteor- 
ological information collected by this Service as promptly as possible 
to the attention of the public, and in no other way can this be done so 
thoroughly as by the distribution of the weather map. The cyclostyle 
weather map, published at about forty of the larger stations, has been 
received with great favor by the business community, as it presents 
the data in such a manner as to be easily understood and utilized by 
such business men of the country as have interests affected by weather 
conditions. 

A more liberal and extended policy has been arranged for the ensu- 
ing year, through which it is hoped to furnish the daily weather maps 
for 8 a. m. and 8 p. m. to every prominent town that can be reached 
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within a reasonable time from Kansas City, Mo., Saint Louis, Mo., 
Boston, Mass., New York City, and Washington City, and the 8 a. m. 
map from Cincinnati, Ohio, and Philadelphia, Pa. 

The efforts made to increase the high standing of the men in the 
Corps have resulted in a more prompt rendition of meteorological reports 
and a higher standard of accuracy. 

The Chief Signal Officer is pleased to report that the appropriations 
made for the rent and expenses of stations are now sufficient to main- 
tain the present stations decently and efficiently, and that the practice 
which has obtained in past years of discharging the charwomen and 
cleaners in the middle of the year is no longer necessary. It has been 
the policy of this* Bureau to discourage establishing more stations than 
can be properly maintained by current appropriations. Small econo- 
mies and petty deprivations do much to harrass and annoy the obser- 
vers in charge of stations, and it cannot reasonably be expected that 
they shall show that interest and spirit in the management of the more 
important matters connected with their stations when they are obliged 
to perform their work under such wretched surroundings as not infre- 
quently obtained in the past at Signal Service stations. 

The Chief Signal Officer has endeavored to cultivate a spirit of pride 
and emulation among the observ^ers throughout the country by en- 
couraging and inviting suggestions as to the proper methods of in- 
creasing the usefulness of the Service. Observers are encouraged to 
write upon meteorological and other scientific subjects, and in no case 
has any observer been refused permission to publish on his own re- 
sponsibility any memoir the results of his investigations. 

The labor on stations has been lessened as much as possible by reduc- 
ing the number of forms and their frequency, and also by curtailing as 
far as possible all duty and observations which do not have some im- 
portant end in view. Such a course leaves the observers more time to 
study local climate, to cultivate official relations with the leading ex- 
changes and societies of the various cities, and to give that considerate 
attention to applicants for information which the general public has a 
right to expect from its public officials. 

Appendix No. 11, prepared by Assistant Professor 11. A. Ilazen, 
shows list of stations, together with their geographical position, eleva- 
tion, and other data of interest and value. 

THE INSTRUMENT DIVISION. 

The Instrument Division for the greater part of the year has been 
under the intelligent and practical supervision of Assistant Professor 
T. Brussell, who personally inspected, compared, and examined all ther- 
mometers, rain-gauges, and other meteorological instruments. The 
tests have been conducted with the utmost care and precision to insure 
accuracy. Every thermometer is carefully tested at the freezing point 
of water, and for every ten degrees between that point and a tempera- 
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tore of 112°; below the freezing point of water it is tested for every 
twenty degrees to — ^28°. The rigid requirements of the Service, which 
reject all thermometers with errors greater than 0°.3 F., are still en- 
forced. 2,832 instruments of various kinds have been received, and 
2,380 issued during the year. Assistant Professor Eussell tested 2,180 
thermometers for the Service, and 20 for voluntary observers. In ad- 
dition to the ordinary testing of instruments, the telegraph wire pur- 
chased for military field lines, or for sea-coast lines, has also been tested. 

The purchase and testing of instruments for private parties has been 
discontinued, save in special instances, when such comparisons and 
tests are plainly in the interests of the public service, as in the case of 
the directors of state weather services, or of persons engaged in special 
investigations requiring standard instruments. 

In addition to his usual work Assistant Professor Eussell has been 
charged with the ascertaining of the amount of evaporation through- 
out the United States, from which investigation some interesting and 
valuable data is anticipated the coming year. 

The report of Assistant Professor Russell is given in Appendix No. 12. 

With a view to determining with greater accuracy the coefficient of 
the Eobinson anemometers which are used for determining the velocity 
of the wind, the Chief Signal Officer established during the year a board 
consisting of Assistant Professors Hazeu, Eussell, and Marvin, who 
were directed to make careful and complete observations upon this point. 
The difficulties attending such experiments are great, but it is hoped 
that they have been overcome. One essential point, the use of a closed 
space for experiments, was obviated by the courtesy of the Commis- 
sioner of Pensions, who granted for this purpose the use of the court 
in the Pension Building. The experimental work so far done shows 
that the coefficient of 3.0, that is the relation between the velocity and 
travel of center of cup, for the Signal Service pattern of instrument 
(a 4-inch cup on a 6-inch arm) is nearly correct for a velocity of twenty 
miles. For five miles it gives results for velocity fifteen per cent, too 
small, and for ten miles eight per cent, too small. 

examinee's division. 

The work of this division has been kept up to date as nearly as the 
nature of the money and property accounts which are examined therein 
would permit. The elaborate and intricate routine of this division has 
been modified so as to greatly decrease the work, simplify the adjust- 
ment of accounts, and facilitate payments to creditors. Care and at- 
tention has been given to insure the practice of economy and prudence 
in public expenses before the money is spent rather than afterwards. 
This method has increased the personal work and direct responsibility 
of the Chief Signal Officer, since no purchases or expenditures can be 
made without having been previously and personally authorized by him. 

To simplify expenditures the fixed charges against the appropriations 
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are authorized at the beginning of the fiscal year by a special order, 
which gives in detail the purpose for which the money is to be applied, 
and limits strictly the amount which is to be spent. In the case of 
weather reports, where the number of words cannot be fixed, a special 
order is issued which gives for each month the maximum number of 
words and the rate allowed for each word over the different circuits. 
Whenever from any cause the authorized number of words is exceeded, 
the case is presented to the Chief Signal Officer for his personal orders. 
Under this method the Chief Signal Officer is able to fix definitely 
against the Service the charges for three-fourths of the appropriations 
at the beginning of the fiscal year. Such an arrangement also enables 
the chief to give more care and attention to the varying and indeter- 
minate expenditures. 

The addition of the disbursements previously made by the Medical, 
Quartermaster, and Subsistence Departments to the duties of the Dis- 
bursing Officer of this Corps necessarily entails extra work upon the 
Examiner's Division, which is obliged to pass on those voluminous ac- 
counts. The changes of methods have enabled this additional work 
to be performed without increasing the clerical force. 

A summary of the work performed forms Appendix No. 13. 

BIBLIOGRAPHY AND LIBRARY. 

The Chief Signal Officer has to regret the resignation of Mr. C. J. 
Sawyer, whose Taluable labors in connection with the general bibliog- 
raphy of meteorology insured the satisfactory completion of that 
great work. The appointment of Mr. O. L. Fassig, who served as an 
assistant to Mr. Sawyer, as bibliographer and librarian, insures a con- 
tinuance of the systematic and careful arranging and cataloging 
already initiated. 

The general bibliography of meteorology consists of about 50,000 
independent titles, classified by subjects, arranged in about two hun- 
dred divisions, and of a card author index of nearly 13,000 authors. 
This includes separate publications and articles in serial publications, 
and terminates January 1, 1882. In addition to the above the present 
librarian (Mr. Fassig) is engaged with Mr. Hilton, his assistant, in a 
supplementary catalogue for current use in the office of the Chief 
Signal Officer. This supplement contains about 5,000 cards, arranged 
according to authors, but as current work has not permitted a com- 
plete classification, it embraces only such separate publications 
and articles in periodicals as are easily accessible. This supple- 
mentary author catalogue is now being classified by subjects after the 
scheme of the general index. The latter work will soon be rendered 
more complete by an alphabetical subject index. 

The Chief Signal Officer pointed out in his last annual report the 
great value of this bibliography to scientific meteorology as well as 
to the arts and industries, as it makes available to students and 
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practical men the literature of applied meteorology in its relations to 
agriculture, commerce, engineering, and medicine. Not only is it of 
value as regards the question of crop production, distribution of vege- 
table life, forestry, floods, river and ocean navigation, but also as 
regards medical climatology, with reference to the extent and spread of 
epidemic diseases, the importance of which question is evident to 
every reflecting mind in connection with the yellow fever epidemic now 
prevalent. Any medical student who desires to investigate this ques- 
tion knows not where to turn for information as to existing climatolog- 
ical data and its bearings as pointed out by previous investigators. 
The use of such a bibliography in bringing to the notice of the inves- 
tigator the labors of his predecessors, not only would result in pre- 
venting duplication of work and a needless waste of intellectual 
effort, but through economy of time would enable the investigator 
to devote himself to the more important deductive labors. The prog- 
ress of scientific research is now retarded and labor therein wasted, 
owing to the impossibility of readily ascertaining what has been done 
by one's scientific predecessors. 

Over one-half of the material of this bibliography has been contrib- 
uted through the voluntary labors of foreign and American librarians 
and meteorologists. The publication of this work would be an act of 
reciprocity of exchange from the Government towards voluntary con- 
tributors. The Chief Signal OflScer urgently recommends that its publi- 
cation be recommended to Congress, at a cost not exceeding $10,000. 

The library has been increased by purchase, exchange, or gift 475 
volumes, and now contains 10,320 volumes, exclusive of pamphlets, 
which, although catalogued, have never been numbered as books. The 
library has already been moved to the new office building, where it is 
hoped that suitable shelving may be provided the coming year j and 
with this view the necessity of this Service receiving the amount esti- 
mated for as a contingent fund is strongly urged. The policy of strictly 
confining purchases to such meteorological and military-signal works 
and periodicals as is necessary to increase its value as a working 
library has been rigidly followed. 

RECORDS DIVISION. 

The Eecords Division has been under the attentive charge of 2d 
Lieutenant J. P. Finley, Signal Corps. The establishment of this 
division has resulted in a great economy of labor, and has proved of 
marked benefit to the public, who apply to this office for meteorologi- 
cal information. The hundreds of volumes and tfiousands of forms, 
which in previous years were so badly arranged and so deficiently 
indexed as to render it practically impossible to obtain any consecu- 
tive data pertaining to the voluntary stations, have been rearranged in 
orderly sequence and by states, while the present system and condition 
of the indexes are such that data from any station can be instantly- 
referred to, 
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Great progress has been made in bringing together all available data 
bearing on precipitation and temperature, and within the coming fiscal 
year the Chief Signal Officer expects to have in convenient and com- 
pact form all such records of any length which have ever been kept in 
the United States. During the past year this office has had the hearty 
co-operation of the Secretary of the Smithsonian Institution and of the 
Surgeon General, U. S. Army, who have placed at the disposal of this 
office all available data of this class. In addition a large number of 
voluntary observers have furnished records varying in special cases 
from ten to fifty years in length. The orderly arrangement and proper 
indexing has been true economy, as the demands made upon the office 
for meteorological data, either for use as evidence in courts or for 
scientific purposes, are yearly increasing. In the past the labor of find- 
ing records from which the abstracts were made involved far more 
time and effort than did the copying of the data. The records of the 
office are in such condition that any given meteorological data can be 
referred to without loss of time. The voluntary records should be as 
accessible and convenient for reference as are the observations of the 
regular stations. It seems only proper that the work of thousands of 
voluntary observers, who have given so freely of their time and inter- 
est, should be recognized by a proper compilation of the results. 

Applications for meteorological information are increasing, so that, 
except in special cases where the public interest demands further con- 
sideration, it has been necessary to restrict the furnishing of information 
to two hours gratuitous labor. Whenever the data requires more time, 
the applicant is permitted to obtain it through the work of clerks out- 
side of office hours, at the rate of forty cents per hour. Even with 
this restriction, on an average, one application daily is received, a con- 
siderable portion of which transcripts require certification under seal 
of the War Department, for use as testimony in courts of law. There 
have been during the year one hundred and sixteen cases in which 
the records of this Corps have been used as evidence in court. In 
many other instances the records have been accepted as convincing 
evidence which obviated recourse to litigation. 

There have also been furnished for the use of medical and other pro- 
fessional men, for discussion and research, for use in connection with 
commercial enterprises, three hundred and thirty-four extracts regard- 
ing weather conditions. The office has also furnished the office of the 
State Engineer of California with monthly rainfall data for one hundred 
and seventy-nine stations in California, which cover periods ranging 
from one to forty years. Data of a similar character covering the 
monthly and annual mean temperature for one hundred and eighty- 
seven stations, and monthly and annual precipitation, together with 
maximum and minimum amounts of rainfall for the month, for one 
hundred and twenty-one stations, have also been furnished to the 
Commissioner of Agriculture for the State of Texas. 
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The reorganization of the Records Division in this office has made it 
possible to utilize a large amount of rainfall data furnished by volun- 
tary observers prior to 1874 in the preparation of the monthly rain 
charts from January 1, 1870, to December, 1873. These charts are 
not only valuable for current work and study at this office, but have 
been utilized in preparing the eighteen-year normal rain charts now 
being regularly issued in the *' Monthly Weather Eeview," and are 
also specially valuable in the study of weather conditions when con- 
sidered in connection with crop production, and in the study of river 
floods, rendering it possible to trace their origin. 

The most important work devolving upon this division was the prep- 
aration of tabulated statistics of precipitation for Washington Territory, 
Oregon, California, New Mexico, Utah, Nevada, Idaho, Wyoming, 
Colorado, Indian Territory, and Texas, called for by the Senate of the 
United States by Eesolution dated January 4, 1888. This work ex- 
haustively treated all available data, and the report sets forth in chro- 
nological and geographical arrangement the rainfall for the districts 
above mentioned. 

Appendix No. 14 is the general report of the officer in charge of the 
•Records Division, and appendices Nos. 17 to 32 comprise such tables, 
compiled in the Records Division, as pertain to public business in 
connection with the Signal Corps and are necessary in current work. 
These tables are valuable adjuncts to the preparation and study of fore- 
casts and also greatly facilitate the work of the office in supplying to 
hundred of applicants valuable data which otherwise could not be 
furnished. 

PUBLICATIONS DIVISION. 

2d Lieutenant Fielder M. M. Beall , Signal Corps, has been in <$harge 
of the Publications Division during the greater part of the year, and 
has applied himself to acquiring a practical as well as theoretical knowl- 
edge of the best methods for doing the printing and lithographing work 
of this office. The value of the data published in the weather map and 
bulletins of this Service depends on the promptness with which it reaches 
the general public, and every effort has been made to xntr.oduce methods 
which would attain this end. It is believed that the rapidity, accuracy, 
and skill with which this work is done is lilrgely due to Lieutenant 
Beall's energy and intelligent efforts. 

For the first time in several years the current work of this division is 
promptly performed, while very rapid progress is being made in bring- 
ing up the arrears which have annoyed and harrassed the working 
force. In addition to the ordinary work of printing. Lieutenant Beall 
has made a full and careful inventory of the many thousands of maps, 
charts, and publications which had accumulated in this office, and has 
in accordance with special instructions from the Chief Signal Officer 
distributed the extra publications to the great libraries of the country. 
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and to agricultaral and other kindred societies. Sach improvements 
have been made in methods of stitching and mailing the publications 
that all co-operating observers and officials entitled by exchange to the 
publications of this Service now receive them without delay. 

The labor devolving on this division may be surmised from the fact 
that nearly 190,000 publications have been distributed during the past 
year. The report of the Publications Officer forms Appendix No, 15. 

PilOPEETY AND DISBURSING DIVISION. 

Captain Francis B. Jones, Assistant Quartermaster, has performed 
throughout the year the arduous and complicated duties involved by 
his detail as Disbursing Officer of the Corps. The Chief Signal Officer 
expresses his appreciation of the diligent care exercised and accurate 
knowledge shown by Captain Jones in his administration of the 
accounts of this Service. 

Although the transfer of Commissary, Medical, and Quartermaster 
accounts to this office has of necessity largely increased the current 
work, yet such rearrangement and improvement, in the direction of 
simplicity of business methods, have been made that the work has been 
done with a reduction of two in the clerical force of this division, and 
the accounts in question have been satisfactorily adjusted. Approved 
methods have been adopted, so that the entire system of accounts now 
strictly conform to the legal requirements and decisions of the audit- 
ing officers. The changes made in methods of business are set forth in 
the report of the Property and Disbursing Officer. (Appendix No. 16.) 

Careful personal attention has been given by the Chief Signal 
Officer and the Disbursing Officer to the proper expenditure of the 
appropriations for this Service. They have been administered with 
economy and strictly in accordance with law. Every effort has been 
made to reorganize the methods of the Service so that its financial 
management and practical work should conform to practices in vogue 
in large business establishments. 

The Chief Signal Officer again invites attention to the inconve- 
niences and grave results that have followed the exhaustion of sub- 
appropriations for this Bureau. It is believed that the interchange- 
ability of appropriations within narrow limits are as much in the in- 
terests of economy as of efficiency. It has been pointed out that such 
a slight interchangeability of appropriations would enable the chief 
of this Service to submit estimates somewhat smaller than those made 
at present. Under any method it is necessary that a small margin 
should be made on all estimates which are not for salaries or other 
fixed and definite expenditures, and this margin could be safely made 
much smaller in case such latitude was allowed. 

The policy has been continued of reducing to a minimum amount the 
work done in the carpenter and machine shops of this Service, and 
they are used only for such experimental and repair work as the exigen- 
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cies of the Service may require or as from its trifling character would 
not warrant the delay and expense of inviting proposals. It is be- 
lieved that the policy of doing all extended work or manufacture 
through the system of. outside competition is the most economical for 
the Government. 

The Property and Disbursing Ofl&cer gives in his report a list of con- 
tracts entered into during the fiscal year ending June 30, 1888 (Appen- 
dix No. 16), as required by the act of Congress approved April 21, 
1808. (Statutes-at-large, vol. 2, p. 436.) 

The Chief Signal OflBcer is pleased to report that one of the import- 
ant practical reforms of the year has been the intrusting to the Dis- 
bursing Officer of this Corps the payment of the commutation allow- 
ances for rations, for quarters, and for fuel, and also the settlement 
of medical accounts. The only appropriations of this Corps not now 
disbursed directly under the Chief Signal Officer are those for the pay 
proper, which remain in the hands of the Pay Department, United 
States Army. This reform has resulted in the payment of the men of 
the Corps serving in Washington City promptly on the last day of each 
month; on which day also the checks are mailed to the men serving 
at various points throughout the country. This change in methods has 
not only benefited the men by insuring their payment at earlier dates, 
but has also saved a very large amount of time to the Government. 
Previously the enlisted men serving in Washington City were paid on 
three different dates by three separate officers, an unbusinesslike 
method, which caused loss of time and duplicated work. 

The Chief Signal Officer invites attention to the following recom- 
mendations of the Disbursing Officer, which he heartily concurs in, 
believing that their adoption would be thoroughly in the interests of 
the public service : 

First. That bids should be in single copy, and not in duplicate. 

Second. That small purchases, less than $50 in amount, should be 
made in open market by methods in vogue among the business men 
of the country. The present system of advertisement involves delays 
of from ten to thirty days and a large amount of clerical work to pre- 
pare all the papers, with other attending expenses. 

Third. That contracts for small amounts, say less than 1100, should 
be in duplicate, and not in quintuplicate, as is now necessary even for 
amounts as small as ten or twenty dollars. 

Fourth. That the entry of letters into record books be discontinued, 
since the method followed by business men of numbering such letters 
in regular sequence and the keeping of copious index-books, as is now 
done, are sufficient for all practical purposes. 

Fifth. That all accounts of the Signal Service should be audited by 
one auditor. 

Especial attention is called to the recommendation to secure to the 
enlisted men of the Signal Corps when traveling, a sufficient allowance 
3 
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to enable joarneys on public business to be made without loss to thf» 
jenlisted men of this corps. Public travel should neither be a source 
of revenue, nor should it entail personal loss. 

APPEOPEIATIONS. 

The condition of the appropriations (disbursed by this ofiBce) for the 
fiscal year ending June 30, 1888, with the expenditures thereunder and 
the balances, with probable demands on such balances, report of which 
is required to be rendered by the act of Congress approved May 20, 
1820, is as follows : 

Appropriated : 

Observation and report of storms $288,518 75 

Signal Service : Regular supplies 57,151 85 

Incidental expenses 772 00 

Transportation 23, 300 00 

Barracks and quarters 85,440 00 

Subsistence 148,000 00 

Medical Department 3, 200 00 

Signal Service of the Army 8, 000 00 

Observation and report of storms 177,564 82 

Signal Service : Regular supplies . 53,638 42 

Expended : 

Signal Service : Incidental expenses 178 68 

Transportation ". 17, 868 80 

Barracks and quarters 82,712 11 

Subsistence 143,464 00 

Medical Department 2,527 90 

Signal Service of the Army (includes settlements made in Treasury) 1, 897 59 
Balances : 

Observation and report of storms 110, 954 23 

Signal Service : Regular supplies 3,513 43 

Incidental expenses 593 32 

Transportation 5,141 20 

Barracks and quarters 2,727 89 

Subsistence 4, 789 00 

Medical Department 672 30 

Signal Service of the Army : 6, 102 41 

Probable demands : 

Observation and report of storms 95, 500 00 

Signal Service : Regular supplies 500 00 

Incidental expenses 15 00 

Transportation ; 5, 000 00 

Barracks and quarters 150 00 

Subsistence 150 00 

Medical Department 600 00 

Signal Service of the Army 6,072 02 

Of appropriations *' without year '^ the amounts expended therefrom, 
the balances on hand, and the probable demands, are as follows: 

Appropriated : 

Establishing signal station, Point Jupiter, Fla $17, 000 00 

Repair Signal Service cable, Columbia River 5, 500 00 
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Expended : 

Establishing signal station, Point Jupiter, Fla $16, 031 13 

Repair Signal Service cable, Columbia River 449 60 

Balances : 

Establishing signal station, Point Jupiter, Fla 968 87 

Repair Signal Service cable, Columbia River 5, 050 60 

Probable demands : 

Establishing signal station, Point Jupiter, Fla 14 00 

Repair Signal Service cable, Columbia River 4, 978 43 

ESTIMATES. 

The reduction of over $80,000 in the estimates for the previous 
fiscal year placed them at practically the lowest amounts for which 
the Service can be efficiently conducted under its existing organiza- 
tion. The estimates for the fiscal year ending June 30, 1890, are 
$1,991.64 less than those for the current fiscal year. It may be added 
that in case Congress should see fit to increase the number of stations 
connected with this Service that a corresponding increase in the 
entire appropriations would be necessitated. 

GENERAL REMARKS. 

The work of weather predicting demands peculiar talents of a high 
order, and a lack of success in this work does not necessarily detract 
from the ability or capacity in other fields of scientific research. The 
Chief Signal Officer has given careful consideration to this question, 
and has strongly urged upon Congress a reorganization of this Corps 
as would insure the retention of such officers connected with it as pos- 
sess peculiar fitness and 8i>ecial powers of insight for weather fore- 
casting. There is no officer or civilian connected with this Service 
who has shown any decided inclination in the meteorological work, 
or has shown ability or capacity for it, who has not been given an 
opportunity of practice predictions. The labors of the individual 
officers of the Service must naturally reflect upon the* Chief Signal 
Officer, credit or discredit, and so he has followed the method which 
. he believed would enhance his own reputation, as well as subserve the 
public interest, that is by selecting the best men for the work. 

As has been pointed out in official communications and in a previous 
report, the policy followed in legislation has been directly contrary to 
that outlined by the chief of this Service. Legislation has been all in 
one direction — to relieve and separate from the Service such officers of 
skill, insight, and special talents as by successful work and zealous 
devotion have proved their capacity beyond question. 

The Chief Signal Officer has appreciated the importance of this 
Service putting before the world memoirs which shall show that in 
addition to the practical daily work of weather forecasting and the 
distribution of storm signals, he desires to make available for the use 
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of the general public such deductions as a careful study and analysis 
of the meteorological data of the Service may render possible. 

To Professor Cleveland Abbe, as the assistant of the longest expe- 
rience, and as a member of the National Academy of Sciences, was 
intrusted the important duty of preparing a popular, non-mathematical 
exposition of the laws of storms, with a view to their better pre- 
diction, and in connection with a study of their diurnal variations, 
to constitute a deductive method of storm predictions. Excepting 
during the months of March and May, 1888, when Professor Abbe 
served as the regular predicting oflBicer, and the time occupied in the 
proof-reading of his treatise on meteorological instruments, Professor 
Abbe has devoted himself to this valuable and important work, to 
which he was assigned in July, 1887. The work at the present time 
is in the shape of a sketch only, and in deference to the expressed 
opinion of Professor Abbe, the Chief Signal Officer defers recom- 
mending the publication of this work until it is in a completed state, 
when it is hoped that it will prove to be of great practical as well as 
theoretical value. 

As regards his subordinates engaged on scientific work, whether 
officers or civilians, the Chief Signal Officer has taken, as is necessary, 
such steps as have secured the prompt and efficient execution of rou- 
tine work, and at the same time he has encouraged, to the largest 
possible degree, independence among those engaged in scientific work, 
and he has left them free to initiate that particular class of work 
for which they believed they had a bias or inclination, restricting 
them only, as the law requires, to the consideration of such scientific 
work as should bear theoretically or practically upon meteorology and 
weather forecasting. The Chief Signal Officer has given his subordi- 
nates fully to understand that as far as lies in his power their advance- 
ment and positions must depend on their capacity for meteorological 
research. 

The positions of the civilian assistants in this Service have liereto- 
fore depended on a temporary appropriation, and until the successful 
eflPorts of the Chief Signal Officer, during the past fiscal.year, the pro- 
fessor and assistant professors have never been recognized in appro- 
priation bills as connected with the Service. Nor have they ever felt 
sure that the rate of their pay would not be materially changed from 
year to year, or even from month to month. This spirit of doubt and 
uncertainty must have had a depressing effect upon those connected 
with the Service, which it is hoped will be removed by the action of 
Congress in placing their names on the permanent roll with a definite 
salary. It is believed that if such permanent employment, at reasona- 
ble salaries, had existed in prior years, the Chief Signal Officer would 
not have to regret the separation from this Service of such able scien- 
tists and meteorologists as Professors Ferrel and Mendenhall. 

In order that the character and scope of the verbal instructions given 
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by the Chief Signal OflScer to his civilian assistants might not be 
misapprehended, he thought it best to put his instructions in perma- 
nent form, and on September 1, 1887, did so in the following language: 

With a view to insuring the greatest possible benefit and scientific results from the 
employment of the civilian professors in connection with this Service, it is directed that 
the Professor and Assistant devote himself entirely to the inquiry into scientific matters 
tending to advance the science of • meteorology ; such work to be to the positive exclu- 
sion of any routine work, which will be permitted only to such extent as may be neces- 
sary to afford relief to that officer from too constant application to scientific research. 

The junior professors now engaged on certain special important work, assigned to them 
by the Chief Signal Officer, will occupy at least one-third of their time in scientific inves- 
tigation and researches bearing upon the practical work of this Service. Freedom of 
action and selection will be granted, so that these officers may not be hampered or re- 
stricted in their labors. 

The attention of the junior professors is especially called to the importance of their 
making such preparatory studies and practice indications as will fit-them for practical 
duty as indications officers of this Service, it being the intention and desire that the best 
possible results may be obtained for the general public from the labors of this Service. 

The Chief Signal Officer calls attention to the exemplary conduct of 
the men of this Corps serving in Florida during the present yellow- 
fever epidemic. The observers at Jacksonville, one of whom experi- 
enced a serious attack of the fever, have not only regularly and effi- 
ciently performed their duty to the Government, but they have assisted 
in ameliorating the unfortunate condition of the fever stricken. All 
other observers in Florida have served faithfully during this time, and 
they have neither made efforts nor availed themselves of the efforts of 
others to avoid, under trying circumstances, the duties for which they 
were enlisted- Communications from others, out of the immediate 
fever district, indicate, however, that some of the observers of this 
Service would have immediately quit their stations had they not been 
enlisted men. 

The Chief Signal Officer feels it proper to allude to the efficiency of 
the clerks and enlisted men serving under his immediate charge. More 
than fifty per centum of the entire force were not absent from their 
duties a single day through sickness, and the average loss to the Gov- 
ernment, including prolonged illnesses of several employes who have 
since died or been discharged for disability, was less than seven days 
for each person. Less than fifteen per centum of the clerks were tardy, 
and the entire loss through this cause was less than a half day for all 
cases of tardiness during the year. 

It has been the unpleasant duty of the Chief Signal Officer to invite 
the attention of his superiors to officers of this Corps who are physically 
and mentally unfitted to perform the duties in connection with the 
work of the Service. But as regards mental unfitness, it was decided 
that there was no legal method of retiring such officer. It is respect- 
fully urged that any legislation concerning the future of this Service 
should contain such provisions as will insure at least the mental com- 
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potency of the officers connected with it. The harm resulting &om 
Inefficiency and unreliability on the part of the higher officials of any 
corps does not end alone with the personal acts of such officials, but 
has a tendency to demoralize and impair the efficiency of all members 
of the service with whom they are thrown in contact. 

OEGANTZATION OF THE SIGNAL CORPS. 

The military re-organization of this Service is one demanded in the 
interest of justice, economy, and efficiency. But two detached officers 
of long experience remain on duty with this Corps, and the high stand- 
ard of their work emphasizes the necessity of their retention. The 
relief of other officers to replace them by young, untrained, and inexpe- 
rienced men, has sadly impaired the accuracy of weather predictions, 
and been to the injury of the general public, who have a right to demand 
that competent men shall be retained, and incompetent officers weeded 
out. The re-organization which is hereafter recommended reduces the 
number of officers by eight. With this decreased number, if their 
competency is insured by proper examinations, the service can be better 
performed than it is with the present number. An incompetent or 
inefficient officer, who can only perform duty of a simple and routine 
character, is worse than valueless in this Service, 

The re-organization, in addition to increasing the efficiency, will 
result in the saving of thousands of dollars annually to the Govern- 
ment, and will also give the officers of the Corps that chance for future 
advancement which every faithful, competent officer should have, and 
which has been denied to this Corps of the Army only. 

In case the honorable Secretary of War still adheres to his opinion 
that a transfer of this Service to another department is advisable, it is 
respectfully urged that such legislation be recommended as will prop- 
erly provide for the military duties devolving by law on the Chief 
Signal Officer. It has been pointed out in this report that the care of 
the strictly military telegraph lines will involve an increase of appro- 
priations exceeding $60,000 annually. 

An organization comprising,* besides the Chief Signal Officer, one 
major, five captains, five first lieutenants, two professors, and three 
assistant professors would be sufficient, providing the officers were 
competent for all duties. The grade of second lieutenant should not 
exist in this Corps, and no officer should be retained or promoted who 
is incompetent. 

The Corps, which in 1887 had an authorized force of 470 enlisted men, 
is now reduced to 320. The Chief Signal Officer is further of the 
opinion that the Corps could be economically reduced still another hun- 
dred, and that from the first of July, 1889, the Corps should be 125 
sergejints (25 first class observers, for great cities, and 100 second class 
observers), 50 corporals, and 50 privates. In such latter case the ap- 
propriations for pay and allowance of enlisted men could be reduced 
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$100,000, and in lieu of such a sam should be appropriated ¥80,000 for 
the pay of civilian assistants. With such a proviso the assistants at 
observing stations throughout the country could be economically re- 
placed by civilian assistants, as at many stations the work is such as 
to require the aid of an assistant only six months in the year. 

In lieu of the complicated system of commutations for quarters, fuel 
rations, and clothing, which also entails two distinct (monthly) pay- 
ments from two diflPerent bureaus, it is recommended that there shall 
be granted to every man of the Signal Corps, not receiving allowances 
in kind, a fixed sum, which shall be paid by the same officer a<s the pay 
proper. It should.be further recognized that observers serving in 
great cities (those exceeding 100,000 by last census), or as assistant 
directors of state weather services, have most important duties, and 
that those serving in isolated or yellow fever districts merit proper 
allowances, and to such the commutation should amount to $65 for 
food, quarters, fuel, and clothing, while to others an allowance of 955 
would be reasonable. The average monthly allowances have always 
somewhat exceeded $03 in Washington. There are certain sections 
where the employment of civilian assistants would not prove satisfac- 
tory, and where only the restraints imposed by military service would 
insure meteorological duties being performed continuously. As a rule, 
to the southward of the twenty-ninth parallel, or westward of the 
ninety-seventh meridian, the character of the climate and the social 
conditions which obtain are such as to prevent this office from procur- 
ing, at moderate salaries, suitable civilian assistants. It is probable 
that yearly 25 per cent, of the enlisted men within the regions named 
would quit this Service if they were not held by their enlistment. The 
rates paid to unskilled labor, even, are greater in these regions than 
those now allowed by the Government to men of this Service. In con- 
sequence, pecuniary temptations and other kindred causes impel ob- 
servers serving in such places to quit the Corps as soon as possible^ 
I am, very respectfully, your obedient servant, 

A. W. GREBLT, 

Chief Signal Officer. 
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APPENDIX NO. I. 

REPORT OF THE OFFICER IN CHARGE OF THE Dl VISION OF MILITAR Y SIG- 
NALING. 

SiaiSTAL Office, Wab Department, 

WaahingtoUj D, C, July 31, 1888. 

SiB: I have the honor to sabmit the following report of affairs pertaining to the mili- 
tary signaling division of the office for the year ending June 30, 1888. 

Owing to the very serioos curtailment of facilities for practice in signaling, consequent 
upon the loss of the military post heretofore at the disposal of the Chief Signal Officer 
for such practice, the most valuable appurtenance of the service in a military point, the 
field telegraph train, has lain in sheds, unused, throughout the year. 

The prominent part which the telegraph is hereafter to play in war is very generally 
surmised, but the full measure of its importance, and the stress laid upon it by other 
nations, can hardly be well known in view of the enforced idleness in our own service. 

There is not an army of any important power in Europe that has not well defined plans 
and organization for the service of its telegraphic lines of communication, but though 
this country was the first to make use of the field train in action, and gave the impulse 
.to the formation of telegraph corps the world over, it is to-day behind the most of them 
iu point of equipment, practice, and organization. 

The methods of establishing and maintaining communication with and between 
armies differ mainly in respect to details. The general plan is practically the same in 
all countries, and may be briefly sketched as follows: 
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Semipermanent line. 

'FieJdTine. 

Three divisions of an army are camped at ar, 2, and y, with headquarters in rear at A, 
a point upon the general telegraph system of the country. 

At the end of first day the divisions are respectively at a:*, 2^, y^, each connected by a 
field line with headqnarteis, and can communicate with each other only over station 
at A. 

With the advance of the central division the semi-permanent line is also erected. 
On the eve of the second day^s march it reaches z^, establishes station, and is connected 
by field line with ar», ^^ and y^ Thus, on the third day the entire length of field lines, 
A, a:, x^ to a:*; A, 2 to 2^; and A, y, y^ to y* can be taken up and used in front. 
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At the. end of the sixth day the connection will then be as follows: 



^^•^^^ -»*''^ 

N 

i. e., headquarters will be connected with the nearest telegraph station of the general 
system by a semi-permanent line, and with each division of the army by a field line. 

In the faceof an enemy, and at other times when necessary, communication by means 
of light field lines between division, brigade, and regimental commands is also contem- 
plated as a ramification of the system. 

It is the further province of the signalman to take part in reconnaissance, and by 
means of signals to convey intelligence so acquired ; also to make use of his acquirements 
in the performance of outpost duty, and for observation and report from prominent ad- 
vanced and flank positions. On the march signal parties invariably accompany the ad- 
vance guard, rear guard, and flankers. 

The signal and telegraph organizations of various nations, as a general rule, are ex- 
clusively military; but there are exceptions in which all duties pertaining to telegraph 
work are performed by civilians, £uid other cases in which the military and. civilian or- 
ganizations are combined. 

In England attention to all means of communication, whether by the telegraph or the 
signal or other means, is entirely under the jurisdiction of the Royal Engineer Telegraph 
Corps, which consists of 6 officers and 245 men. Besides this corps, two companies of 
the Royal Engineers ate always under instruction in telegraphy. 

In British India the signal service is performed by a permanent military telegraph 
company. All regiments, however, receive instruction 4n visual signaling. 

The telegraph system of the Spanish army was performed by civilians prior to 1876, 
but in that year a new regiment was formed consisting of two battalions of four com- 
panies each, two companies of which, having a strength of 4 officers and 233 men, form 
the field telegraph corps capable of constructing with its equipment 136 miles of line, 
and establishing with its personnel 96 stations of all kinds for the receipt and transmis- 
sion of intelligence. 

The Belgian field telegraph corps is likewise composed of two companies, each consist- 
ing of 4 officers and 81 men, which force, in case of war, is increased to 209 men. One 
of these companies has charge of the state lines, which, during war, may be taken for 
military purposes; the other has charge of the field telegraph. 

In Holland the telegraph and signal corps consists of one company of the battalion of 
sappers and miners. This company in peace consists of 6 officers and 184 men. 

The military.telegraph service in Italy consists of six companies of the regular army 
and two companies of militia, each company, in time of peace, numbering 4 officers and 
112 men, increased to 6 and 250, respectively, when on a war footing. 

The field telegraph service in Sweden is conducted by a signal company numbering 
4 officers and 124 men. The war footing contemplates the partition of this company 
into as many subdivisions as may be required, each with a strength of 1 officer and 77 
men. 

The field telegraph service of Portugal is likewise intrusted to the management of a 
single signal company. 

The military telegraph . service in Switzerland is performed by the engineer corps, 
consisting of eight battalions. In each battalion a company of two sections is devoted 
to telegraph and railway duty. The duties of the former section consist in establishing 
and maintaining field telegraph lines, of the latter in the destruction and rebuilding of 
railways. The personnel of a telegraph section comprises 2 officers and 38 men. 

According to the proposed reorganization of the Turkish army in 1882, which was to 
consist of 13 corps, each corps was to contain 1 telegraph company. 

The Roumanian field telegraph service is performed by 4 companies, whose duty also 
comprises the charge of military railways. 

According to the law of 1881 regulating the organization of the Greek army, the tele- 
graph duty in the fl eld is performed by 18 civilian employes attached to the command 
of the army. 

There is at present no regularly organized field telegraph or signal corps^ in Norway^ 
and the duties pertaining to that branch of service are performed by the engineer brigade* 
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In France the field tdegraph corps is formed at. the outbreak of war. Its manage- 
ment is principally conducted by officials of the state telegraph. The sections of the 
field and monntain telegraph, and six sections of the semi-permanent telegraph, are, how- 
ever, permanently oxganirad and take part in the manenvers of army corps. The fcMrmer 
sections are charged with the maintenance of oommnnlcation between operating bodies 
of troops, the latter's daties consist in connecting field lines with the state telegraph. 
The number of sections attached to an army depends upon the strength of the army, but 
each section consists of a chief, 3 chiefs of stations, 9 operators, and 26 laborers. Late in- 
formation points to the possible absorption of the field telegraph service by the military, 
as schools of instmction for officers and enlisted men in the duties pertaining to the field 
telegraph have been established. 

The Austrian military telegraph service was originally in charge of civilians, who also 
performed station duty, but in 1883 a regiment of railways and field telegraphs was or- 
ganized. In time of peace this regiment consists of 2 battalions of 4 companies each, but 
for war these companies aredivid^ into 43 sections for field and 3 sections for mountain 
service. Each field section comprises 1 officer and 52 men, and each mountain section 1 
officer and 30 men. 

At the reorganization of the Busaian army in 1873, 7 field telegraph parks were created, 
each park consisting of 3 divisions, each with a strength of 1 officer and 38 men. 

In Germany the personnel of the field telegraph service is mainly recruited from civil- 
ian employes of the state telegraph, but the charge of afiiairs is under direction of the 
military. Accofding to the organization of 1879 the formation for war consists of 7 field, 
6 reserve field, and 4 semi-permanent telegraph divisions. Each division is composed as 
follows: Field division, 4 officers, and 148 men; reserve division, 4 officers, and 170 men; 
and semi-permanent division, 4 officers, and 125 men. 

Although the German telegraph corps with its mixed military and civil organization 
has undoubtedly rendered service of the highest character, yet it is apparent that the 
system does not give entire satisfaction. The general director of the state telegraph has 
expressed regrets that the field telegraph has not received the attention bestowed On other 
arms, and asks the creation of a special corps composed of 2 battalions of 4 companies each, 
capable in war time of mobilization into 12 field and 7 semi-permanent tel^raph divis- 
ions, this military organization to have sole charge of the construction of field lines, the 
civilian employes of the state telegraph to do duty only upon the permanent lines. 

The organization of the Signal ^rvice in the United Stales had its indpiency in the act 
of June 21, 1860, which added to the sta£f of the Army one signal officer with the rank 
of major. In the earlier years of the war the field service was performed by detail of 
officers and men from the line, but subsequently an organization was effected under the 
act approved March 3, 1863, viz: 

**Ssc. 17. And he it further enacted. That the Signal Corps of the Army shall, dur- 
ing the present rebellion, be organized as follows: There shall be one Chief Signal Officer, 
a colonel, who shall be signal officer of the Army; one lieutenant-colonel; two majors, 
who shall be inspectors; and for each Army corps or military department there shall be 
one captain and as many lieutenants, not exceeding eight, as the President may deem 
necessary, to be appointed by the President, by and with the advice and consent of the 
Senate, who shall receive the pay and emoluments of cavalry officers of similar grades; 
and for each officer of the Signal Corps there may be enlisted or detailed one sergeant 
and six privates, who shall receive the pay of similar grades of engineer soldiers: Pro- 
vided, That no officer or enlisted man shall be'allowed to serve in the Signal Corps until 
he shall have been examined and approved by a military board, to be convened for that 
purpose by the Seci'etary of War. " 

The corps thus established was concerned only in operations in the field, the charge of 
the semi-permanent military lines being entrusted to a mixed civil and military con- 
tingent, both organizations being discontinued at the termination of the war. 

Lftter a Chief Signal Officer with the rank of colonel (subsequently general) was ap- 
pointed under the act of July 28, 1866; the act also providing for the detail of 6 officers 
and not to exceed 100 men from the Battalion of Engineers. This law, however, from 
some cause, seems to have been inoperative as regards details from the engineers, the 
duties having fallen to line officers and men. 

In 1870 the duties of the Weather Bureau were placed in charge of the Signal Corps. 
The requirements of this Bureau were such as to absorb the greater part of the energies 
of the organization, and practically relegated its military functions to a secondary place; 
and although 16 lieutenants have been added and the enlisted force augmented, the mil- 
itary duties are still in abeyance, and now that facilities are no longer afforded for ob- 
taining practical experience with the telegraph train and appliances generally, the 
necessity for action in favor of the military features of the corps seems imperative. 

During the year a number of heliographs of recent models have been procured and, to- 
gether with the patterns already on hand, have been scrutinized by a board detailed to 
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determine the composition of an instmment best saited to our service. The board con- 
sisted of — 

Capt. F. C. Grugan, Second Artillery, the inventor of the heliof^ph which bears his 
name, and which has been received so favorably by the Army heretofore; 

Lieut. M. P. Maus, First Infantry, an officer of experience in the practical use of the 
instrument on the Southwestern frontier; and 

Lieut. Frank Greene, Signal Corps. 

The board in its report says: 

*' No instrument, either examined or described, could be found suitable for the needs 
of our military service. The movable mirror system with key attachment for signaling is 
decidedly objectionable, as well as the system that permits the use of a screen mounted 
upon the same base as the mirror, for these arrangements interfere greatly with success- 
ful signaling. 

' ^ It is a matter of the first importance to preserve the stability of the mirrors when in 
position, especially for long-range work; in order to obtain this stability the board 
decided to adopt the fixed fiash system. 

''This decision disposed of the Mance and Garner heliographs, both of which are made 
on the movable fiash system. 

' * The Begbie, Grngan, and Purssell instruments are approved as to the system employed , 
but in the details of construction there exist defects which should be corrected. 

*'The Finley hello-telegraph was thoroughly tested by the board at the request of the 
Chief Signal Ofiicer and was found defective in principle, it being impossible to separate 
the fiashes, and consequently the dots of the code could not be distinguished from the 
dashes; the vibration of the mirrors, while working, seriously impairs its efficiency even 
at ordinary range. Its weight, its complicated nature, its cost, and its defective princi- 
ple unfit it for the service. 

"After a careful consideration of the subject and in order to carry out the object for 
which the board was convened, it was decided necessary to construct an instrument 
which would be as described below: 

** (1) On the fixed flash system. 

*'(2) Simple, strong, and of as few parts as possible. 

**(3) Of reasonable weight. 

'* (4) With all like parts interchangeable. 

'' (5) With mirrors of a size not less than 4^ inches square. 

** (6) Capable of being accurately sighted and adjusted. 

*' (7) Stable in position when in use. 

" (8) The screen mounted on a separate tripod." 

In addition to the detailed specifications and drawings submitted with its report, the 
board caused two instruments to be constructed under its supervision to serve as models, 
and these models were tested at various ranges up to 35 miles in varying conditions ol 
the atmosphere with most satisfactory results, and the opinion is expressed that in a clear 
atmosphere this heliograph can be read with the naked eye a distance of 50 or 60 miles, 
and under exceptionally favorable conditions over longer ranges. 

The board is also of opinion that for permanent stations a larger mirror is often desir- 
able, and recommends as satisfactory the model of the field instrument, omitting the 
tripods. It is intended that the mirrors, bar, etc., be packed in a wooden box, and in 
setting up the Instrument for work it be attached to the stump of a tree or post or some 
firm base by means of screws specially provided for the purpose. 

The importance of great care in the selection of mirrors is emphasized, and in order 
that defects may be detected the test is proposed of throwing the image of the sun upon 
a screen or blank wall at a distance of one hundred or more feet, and carefully examin- 
ing it. The objectionable mirror — that is, one which is not uniform in composition and 
silvering, and both of whose surfaces are not true planes and parallel — will give an ir- 
regular, distorted image, the result of the dispersion of the rays. 

The only mirror which can be satisfactorily used for the heliograph is one giving "a 
circular disk of light of equal intensity, irrespective of the shape of the mirror.'* 

The square mirror was adopted instead of the circular, as it gives about one- fourth 
more reflecting surface for the same packing space. 

The tripod legs and mirror bar are somewhat heavier than heretofore used, but the 
increased weight is fairly offset by the gain in rigidity and strength, and the division of 
the parts into two packages weighing, respectively, 6{ and 7| pounds makes the instru- 
ment easily portable. 

The mirrors (encased in a light wooden box as a precaution against breakage), screen, 
and sighting-rod are carried In a pouch to be slung across the shoulder. The mirror- 
bar is contained in a smaller pouch attached by loops to the strap of the larger. 

The tripods of the heliograph and screen are provided with a hook for the attachment 
of a weight in case of necessity; they nest closely as a compact cylinder, and are packed 
for carriage in a skeleton case of leather. 
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ThedifTerent pieces of the instrumeat are reqntred to be made with such care that like 
parta shall be iaterchangeable, and provision is made that spare parts shall be on band 
at the depot. 

U. S. Signal Service heliograph. 
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A Bol^-Ieatber pBnch, oontalnInK: 

One BSrtion'rair'ror ) Enclosed in ■ woodei 

OaeHreen. OnealghtlnKTod. One sorewdri' 



pouch, Blidlnjc b)i two loops upon Ihettrap ofllie larger, i 



In the handling of this instrnment, careshoQld be taken to prevent unaeceasar; wear 
and tear of the tangent screws, upon which so mnch depend^ in adjustment. It fre- 
qnenlly happens that attempt is made through inadvertence to tnrn tbe mirrors without 
recourse to the screws, therebj doing violence to the integrity of Ibe threads. This is 
the most important source of tbe complaints heretofore made that ivdjnstmeDt screws 
fail to worlc with sufficient reliability. 

One mirror is used when the son is ia front of the sender, or in snch a position that 
the lisht strikes tbe mirror at an angle of 120 degrees, or less, with a right line drawn 
from the sending to the receiving station. If the distance is veiy ^reat to tbe distant 
station two mirrors shonld be nsed when this augle is over 100 degrees. 
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(oUyn^a^AinmiirTW'onStl^&yfreBUtavinfi'inf.J 



K. Sprlns fo' ' 



for atlaohlnK mirror bar to tri 
L. Bleht[iiit-n>d with movable ditk. 



Set the tripod firmlj on the grouDd; attach the bar to the tripod, clamp the snn iiiiT- 
Tor to the bar and insert the sighting-Tod with its disk tnrned down, and, B^hting 
through the center of the mirror, move the har and raise or lower the sighting-rod nntil 
Its point accnrately covers the distant station; then clamp the bar, being careful not to 
di^arranpe the alignmentL Turn np the dislc on sighting-rod. 

Move the mirror by meana of ita slow motion screws autil the shadow spot falls upon 
the disk of tJie sigbting'rod. Tbe flashwUl then be visible at the distant station. The 
shadow spot must be kept in the center of the disk while Hi({naling. 
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Place the screen, clamped on its tripod, close to and in front of the sighting-disk, so 
as to intercept the flash. Working the screen will cause the flash to appear and disap- 
pear to the distant observer. 

TO SIGNAL WITH TWO MIBBOBS. 

The signalman mnst consider now how the snn strikes the sun mirror, and how it is 
reflected from the station mirror to the distant station. He can nearly adjust the in- 
strument by fixing the mirror without sighting. 

Set the tripod firmly on the ground; attach the bar to the tripod; clamp both mirrors 
to thebar. Place the bar diagonally across the line of vision to the distant station, the 
station mirror facing the distant station, the sun mirror facing the sun, placed in the 
socket which has the tangent screw attached. Clamp the bar. Stooping down, the 
head in rear of and near the station mirror, turn the sun mirror by means of the slow- 
motion screws until the whole of the station mirror is seen reflected in the sun mirror, 
and the unsilvered spot and paper disk accurately cover each other. 

Still looking in the sun mirror, turn the station mirror until the distant station is 
brought into position, such that the reflected disk, the unsilvered spot, and the reflec- 
tion of the distant station are accurately in line, or cover each other; after this the sta- 
tion mirror must not be touched. 

Now, stepping behind the sun mirror, throw upon the station mirror a full flash, and 
adjust the sun mirror until the shadow spot falls upon the center of the paper disk. 
The flash will then be visible at the distant station. 

The shadow spot must be kept in the center of the paper disk while signaling. 

Place the screen, clamped on its tripod, so as to intercept the flash, and in a conven- 
ient position for keeping the sun mirror adjusted. 

In obtaining a supply of these instruments the question of cost enters very materially, 
in view of the extremely limited amount appropriated for the purpose and the number 
of instruments required. It appears probable that fhture bids may be somewhat re- 
duced from the lowest obtained this year, as more ample time can be allowed the manu- 
facturers for examination of details. 

One hundred Have been ordered at a total cost of $4,205, and this order, which will 
provide for the supply of 50 out of the 116 posts required to practice with the instru- 
ment, was made practicable only by reason of the deficiency appropriation. 

HOMINa PIGEONS. 

A station has been established at Key West during the year for experiment with the 
homing pigeon as a dispatch bearer. 

The position of the island with respect to the possessions of other powers is not without 
advantage, and communication from the ships of a squadron cruising in the neighboring 
waters may oftentimes be desirable, and on several accounts the locality selected is con- 
venient. 

At the outset of the undertaking the favorable consideration of the Secretary of War 
made available one of the unoccupied storehouses at Key West Barracks, which has been 
converted into a cote upon approved plans and equipped with the necessary appliances 
for the care and training of the birds, such as nest pans, homing baskets, including at- 
tached tin cups for food and water, perches, drinking fountains, bath-tubs, bracelets (for 
attachment to the leg for identification), rubber stamps (for marking wings), matiog- 
cages, catch nets, appliances for attachment of and protection to messages, such as 
quills, fine copper wire, sewing-silk, needles of various sizes, awls, and beeswax; also 
miseellaneous tools, food supply for the year, including Canada peas, small corn, vetches, 
hempseed, flaxseed, oatmeal grits, cracked wheat, rock and common salt; also tobacco 
stems for nests, and. water barrels. 

As the water supply at Key West is dependent on rainfall, it has also heen necessary 
to incur a slight expense for this requisite. 

The most important items in the equipment of the lofl, the birds themselves, have 
been provided by the liberality of breeders, and it is probable that in no other way save 
through the good will of those most interested in the achievement of these birds, could 
the loft have been stocked to such great advantage. It now contains young birds of the 
most approved strains donated by members of various associations, and, as the bird is 
quite prolific, it seems assured that from this time forward there will be no lack of 
material in this respect. 

The following is an extract from regulations governing at the loft: 

"The register will contain a list of the birds by number, their age, sex, color, dis- 
tinguishing marks and parentage, and set forth in detail this history of each, with stone 
as to achievements and capabilities. 



48 BEPOET OP THE CHIEF SIGNAL OPFICEE. 

'*Ia the care of the birds due regard will be paid to cleanliness and ventilation; they 
will be fed at stated hoars, in deference to their regular habits, and the fountains and 
bath-tubs will be frequently cleaned and supplied with wholesome water,«a measure of 
vital importance to the health of the pigeons. 

^ ' It is not designed that great speed be developed, or exceptional flights be undertaken 
at the expense of hardiness and reliability, and it must always be kept in view that the 
chief merit of the bird for military purposes lies in the direction of its service as a mes- 
senger. Breeding and training will therefore be mainly directed to the production and 
development of the most resolute homing qualities. 

* ' As it does not appear that the h :)ming pigeon has well recognized points of color tha t 
will assist in breeding for special traits, that much importance attaches to the form and 
size of the bird, provided there be sufficient length and strength of wing, or that the 
shape of the head is material, provided there be ample development for brain room, these 
features may, at flrst, be safely disregarded in mating for results; but as experience is 
gained, advantage should be taken of all points believed from observation to go hand in 
hand with valuable characteristics. 

** The eye, however, seems worthy of special attention as indicating the degree of in- 
telligence and of persistence in face of difficulties. 

* * The crossing of diflerent stocks becomes a necessity that lack of constitution, strength, 
and intelligence may not result, as also that by judicious mating the qualities most de- 
sired may be combined and reproduced, possibly improved. In this connection, how- 
ever, it is the opinion of those well qualified to judge that birds bearing kinship nearer 
than that of second cousin can not be paired to advantage. 

*^The gradual training of the birds will begin as soon as practicable after they attain 
sufficient strength for the flrst short flights. (Old birds from other Iqfts, and which are 
provided solely for breeding purposes, wUl be kept in restraint, as their liberation im- 
plies their loss.) They will be made familiar with the appearance of the island from 
different directions, but the farther training and ultimate result will contemplate the 
invariable employment of the same birds over practically the same course, and special 
care will therefore be exercified to identify birds trained to different directions. Thus 
the mark ' N ' will indicate that the bird bearing it is trained to return from the north 
(embracing the full quadrant from northwest to northeast), and similarly for east, south, 
and west. The number of birds composing each group will depend on the necessities of 
the service in the several directions. 

*'In sending out birds for training flights, sufficient food (small corn, Canada peas, or 
wheat, etc.) will be fastened to the basket by sack or otherwise to insure a supply for 
the utmost limit of time till their liberation, and each basket will be tagged with in- 
structions as to feeding and bear a notice conspicuously placed that the birds should at 
all times have access to a plentiful supply of fresh drinking water. Also that unless 
their retention aboard ship is apt to carry them beyond reasonable limits, they be not 
liberated before sunrise or during very stormy weather. 

'*In regard to these latter points it may be remarked that successful flights have been 
made during storms of wind and rain, and even during the night; but experiments to 
test the hardiness of the birds under these unfavorable conditions will be made only 
aAer the satisfactoi^y demonstration of their reliability and usefulness by daylight in or- 
dinarily favorable weather. 

*^ Entrance to an ante-room of the loft by a trap-door is contemplated, that the birds 
may be kept imprisoned till the message is detached. Until such is provided a substi- 
tute may be improvised by requiring the birds to raise a pair of wires hung from a sta- 
ple at the top, which swing in freely, but falling back against a ledge prevent egress. 

'^ Whether the tenacity with which the pigeon seeks its loft after liberation is due to- 
affection for mate and young, or whether it is due to attachment to its home, perch, and 
nest, it is certain the bird has strong proprietary instincts and dislike of change. All 
possible deference should be paid to this trait in its character. No bird will therefore 
be forced to vacate the nest and perch originally assigned it, except for the most urgent 
reasons. 

"A number corresponding to that of the bird in the register will be so placed with 
reference to the nest and perch as to indicate the proprietorship. 

*'The birds will be identified by the leg-band, but should bear the service-stamp on 
the under side of a suitable wing-feather. 

. *^The young birds in their first season may be trained to return home from a distance 
of 100 miles; in the second season this distance should be somewhat increased; but for 
the third and subsequent years a return from 400 miles can be accomplished with much 
certainty unless the weather is so bad as to make flying impossible. It is believed that 
the question of seasons will not affect the flights materially at Key West, but that 
throughout the year the birds may be kept in training and be available at any moment 
for messenger service. 
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*'That the birds may become accustomed to the carriage of the message-roll and the 
chance of loss from picking at the parcel be redaced to the minimum, it will be estab- 
lished as a general rule that the quill intended as the envelope for the protection of he 
message shall form the habitual equipment of the bird in all its flights, and the methods 
of attaching the quill and securing the safe transmission of the message will be made the 
subject of inquiry and practice till the most suitable is definitely determined. 

' 'An approved practice abroad is to roll and insert the message slip in the quill, clos- 
ing the ends of the latter with sealing wax, and piercing near the ends with a red hot 
steel point, so as not to split, threading the pierced holes with waxed silk thread or fine 
copper wire, and attaching to the principal tail feather. This feather should be tested by 
a slight pull to see that it is solid. 

^* Ad vantage will be taken of the opportunity offered by ready access to the meterolog- 
ical records of the station to determine as definitely as possible to what extent the speed 
and reliability of the birds are affected by various atmospheric conditions, such as haze, 
fog, clouds, wind (direction and velocity), pressure, temperature, and humidity; in fact» 
careful note will be made of all causes that operate to prevent or delay the return of the 
birds to the loft, including the ravages of the hawks; and, that no less may inadvertly 
occur through actions of gunners, the residents of the island will be informed that their 
co-operation to prevent such loss is invited in behalf of the public service, * * * and 
generally, it is made a duty in connection with the maintenance of the station that the 
most approved methods be employed of handling and caring for homing pigeons, and 
adapting: them to the carriage of messages under all conditions likely to arise where 
benefit in a military point might result." 

The following chapter in the history of the messenger pigeon which records its services 
to the French during the siege of Paris is taken from the interesting paper of Cap t. H. 
T. W. Allatt, of the English army: 

^'It became evident, immediately after the capitulation of Sedan, that the French 
capital would shortly be invested. There existed in France at that time several pigeon- 
flying societies, some in Paris and some in the provinces. These societies were well 
aware of the use that could be made of their birds in case of siege. On the 2d Septem- 
ber, 1870, an eminent ornithologist wrote to the minister of war, suggesting that all 
trained pigeons belonging to Paris should at once be collected and sent into the provinces, 
while as many as possible should be sot into Paris from different parts of France. On 
the following day, however, the Imperial Government was upset, and no notice was taken 
of the letter. When the Germans arrived under the walls of Paris, not a single pigeon 
. had been sent out of the capital. On 23d September the first balloon left Paris, carry- 
ing a large number of official and private documents. There was no means of asoertain- 
ing whether the balloon had landed safely and clear of the enemy. The next balloon 
that started with dispatches also carried out three pigeons, and in the evening of the 
same day the birds had returned with the message, *We landed safely at Vemouillet, 
near Triel. We will take official dispatches to Tours. Bags of letters will be distributed . ' 
This was the first message that reached Paris after the arrival of the Germans. The Pari- 
sians, the large majority of whom had never before heard of the capabilities of pigeons, 
were amazed at this unexpected success. The illustrated papers were filled with draw- 
ings of the wonderful messengers, and printed fabulous tales of their performances. 
Nearly every balloon that left the capital after this date carried out pigeons, which were 
dispatched to Tours and placed under the exclusive charge of Government officials. 
Pigeons began to t>e collected at Tours from the beginning of October, from which date 
they were regularly employed as messengers into Paris. It was not, however, till the 
4th November, by which time 115 birds had already been used, that the advantages of 
the pigeon post were opened to the public. On that day the delegation of Tours issued 
a decree to this effect: ' Considering that since the investment of Paris there has been 
established, through the agency of the double service of telegraphs and posts, by means 
of balloons leaving Paris and of messenger pigeons leaving Tours, a special interchange 
of correspondence destined to supplement between Tours and Paris the ordinary means 
of communication, which for the time being are interrupted * * *. Every person re- 
siding within the Republic is permitted to correspond with Paris by means of the mes- 
senger pigeons belonging to the administration of telegraphs and i>osts, the charge to be 
50 centimes per word. * This charge was eventually reduced to 20 centimes, and a sys- 
tem of reply cards was introduced, and a post-office order service established. 

"At first the dispatches carried by the birds were written by hand on small pieces of 
very thin paper and on one side only. This is the most simple and primitive method, 
and was in operation till about the middle of October. It was, however, long and toil- 
some, and quite unsuited to the transmission of the enormous number of dispatches 
which had to be sent into Paris. Each dispatch had to be copied several times, and 
errors often crept in. It was then suggested that the size of the dispatches be reduced 
by photography, and thus at the same time secure a large number of copies without risk 
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of error. The dispatches were accordingly first copied in handwriting in large charac- 
ters, then pasted one under the other npon large sheets of cardboard. These large sheets 
were then fixed to wooden panels abpat 2 feet by 3|^ feet, and the panels, covered with 
two or three columns of messages, were photographed and reducee to li inches by 2i 
inches, a reduction of one three-hundredth in surface. The photographs were on very 
thin paper and on one side only. They were checked under a microscope before being 
confided to the pigeon. 

'* Amongst the dispatches were several cuttings of the Moniteur newspaper, which 
at once demonstrated how much more considerable the reduction would be if all 
the dispatches were printed before being photographed. The next step in advance was 
therefore to set up the dispatches in type, and to photograph them on each side of the 
small paper messages. Shortly after, a still greater reduction in surface and weight was 
effected by photographing messages on a very thin film of collodion, each film or pelli- 
cle containing on an average 2,500 dispatches. One bird could easily carry a dozen of 
these pellicles, making 30,000 dispatches. Sometimes this number was exceeded. For 
instance, a pigeon which arrived in Paris on the 3d l^^ebruary carried eighteen pellicles, 
which contained 40,000 messages, most of them private. This was the largest number 
carried 

** The Bulletin de la Reunion des Officiers (11th July, 1885) states that 150,000 offi- 
cial dispatches and 1,000,000 private dispatches or notices of money-orders were car- 
ried by pigeons into Paris. These messages if copied in ordinary writing would fill 500 
library volumes. 

** The first dispatches which arrived in Paris were, as we have seen, written by hand. 
They were read by the naked eye or with the assistance of a microscope. To these suc- 
ceeded the photographic ones on paper, to decipher which a powerful microscope was es- 
sential. When, however, the coUodian pellicles began to arrive, a more rapid means of 
reding them was adopted. Being transparent, they were placed between two pieces of 
glass put into a species of electric magic-lantern, and the writing was thrown in large, leg- 
ible characters on a screen or wall. This was copied by several clerks at once, each tak- 
ing one column of writing, and in this manner the transcription and sending out of the 
messages were rapidly accomplished." 

The organization of regular * 'military pigeon systems'* in almost every continental 
nation of Europe soon followed the Franco-German war. 

The frontier fortresses, especially those that are considered most liable to attack, and 
a large number of inland towns, both open and fortified, are provided with pigeon-lofts. 
An important point in the interior of the country — usually the capital — is selected as a 
central station with which all other stations are to communicate. There is often also 
direct communication between fortresses. When the distance separating outlying sta- 
tions from the central one is considered too great, the connectioa is insure I by means of 
intermediate ones. It is also sometimes convenient to resort to this last arrangement in 
order to reduce the number of birds that must be kept. 

The military budget of France assigns a credit of |20,000 for the annual cost of sig- 
naling and pigeon-lofts. In accordance with law the military authorities have also the 
right to requisition messenger pigeons, and the President consequently directed that once 
a year a censijs be made of all messenger pigeons; the lists are to be made out under the 
orders of the mayors, upon the obligatory declarations of the proprietors of the birds, fail- 
ing which an official inspection of any loft may be made. A recent article in a French 
military paper on their pigeon system concludes thus: 

*'In a word, all dispositions are made, so that, when a new war break^out, the service 
of messenger pigeons will not have to be improvised as in 1870. An exchange of corre- 
spondence between the central authority, the governors of fortresses and intrenched 
camps, and the commanders of armies is insured.*' 

The Germans recognized at once the importance of the services that pigeons rendered 
to their adversaries during the siege of Paris, and were one of the first nations that es- 
tablished military lofts; they have provided for communication between different parts 
of the Empire by such judicious distribution of the stations that now their system is 
by far the most extensive and complete in Europe. 

The annual credit in the military budget for pigeons and visual signaling U $8,500. 

The Austrian pigeon service is much less complete than that of Germany. The 
military authorities, however, appreciate the usefulness of pigeons as messengers in 
mountainous country where the electric telegraph might not be able to keep pace with 
the troops, or where detachments have no other methods of communication. 

Russia places such dependence upon the system that the sum annually devoted for the 
maintenance of pigeon communications is said to be $10,000. This nation has experi- 
mented in the use of pigeons in tactical operations where a turning force or detachment 
may be without communication with the main body. Such a case might readily occur 
through the nature of the country not admitting of the sufficieutly ra^d laying ofa tel- 
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egraph wire, or through the removal by the enemy of part of the wire which under such 
circumstances is usually dangerously exposed. In such case, the birds from the detach- 
ment retarn to their loll, which should be the one nearest h^Eidquarters. The messages 
would then be transmitted to the general commanding by telegraph. These tactical ex- 
periments are said to have been carried out successfully during grand maneuvers of 
the army, and this method of communicating will be likely to be introduced in that coun- 
try among the irregular cavalry for reconnoitering service in front of the army. 

Italy has an extensive military pigeon system. The lofls on the coast are required to 
train their birds out to sea, with a view to their employment as messengers from the 
cruisers off the coast. 

The Spanish Government has likewise established pigeon-lofts at various coast-guard 
stations, the idea being to employ the birds to communicate between different stations, 
and also between the shore and naval cruisers, which, in war time, would be employed 
to intercept the enemy's ships, and. in peace time, to stop smuggling. 

Other countries have given attention to this system of communication. Belgium es- 
pecially has brought pigeon tlying to the highest state of perfection. 
. Private pigeon flying clubs under the fostering care of the war ministers have within 
the past twelve years also enormously increased in every part of the continent of Eu- 
rope. In Germany there are at present some 350 such societies, while in France the 
number may be estimated at 300. The greater number of these fly their birds in direc- 
tions fixed by the war minister, who gives prizes for many of the races. The military 
authorities can therefore rely upon the services of many thousand privately trained birds 
to supplement the work required of the military lofts. 

In procuring jield-glassea during the past year an unusual interest was developed 
among makers and importers. The terms of the proposal practically set fortb that the 
best glass for military purposes was desired, and thirty-eight different specimens were 
submitted. The most .satisfactory, all things considered, was a **Lemaire,** with a 
power approximating 7. This power is of course attained at an expense of field, but the 
diminution of light and field is more than offset by the increased range and definition. 
Although this glass Is in some respects an improvement over the old ones, especially in 
point of power, it is yet quite evident that a further examination of the principles in- 
volved will enable the office to. give details and specifications upon which a better in- 
strument may be constructed. For instance, the glass which gives the best results on 
a dark day, or in fading light, is one of low power with extensive field, whereas in 
bright weather the higher the power within practical limits the more satisfactory the 
glass. Also, it is observed that there is much difierence in the size of glasses of the 
same power submitted l>y different makers, and as portability is an exceedingly desir- 
able attribute, it is evident that the determination of the minimum weight and size for 
a fixed power is possible. 

The examination of a large number of glasses makes evident the probability that the 
distance between the eyes of the average American is somewhat less than that of the 
European. This assumption is based on the fact that most of the foreign glasses are 
constructed with such pupillary distance that, as a rule, it is rare to find a glass with a 
fixed arrangement of tubes suited to the width between the eyes. This apparent dif- 
ference has also been noted by officers of the Naval Observatory, and in their specifica- 
tion of the field-glass, account of it has been taken as applied to individual character- 
istics by the insertion of a joint in the branches, so that the coincidence of the centers 
of the lenses and of the eyes is made solely dependent on adjustment. The conclusion 
is also reached after much consideration and after consultation with officers of the Naval 
Observatory, that it should be possible by simple adjustment, to change power and field 
at will, thus making the same glass serve a double purpose. 

Binocular telescopes have received but scant consideration this year; they are such ex- 
pensive instruments that the appropriation does not warrant further experiment in this 
direction at present. 

Notwithstanding persistent effort to secure an entirely satisfactory lantern for night 
signaling, but little, if any, progreess has been made beyond the point attained last year. 
It is in point of power that the great lack is felt, and how to obtain this without sacri- 
fice of portability appears to be the chief trouble. Other matters also, such as the ex- 
cessive heating up of the metal parts and the maintenance of a steady flame under all 
conditions of wind and weather, add their mite to the difficulty. It is very desirable 
that the interest of inventors should be stimulated to the production of some variety of 
light which may be used at night over ranges approximating those of the heliograph by 
day, as the completion of the equipment is meanwhile in abeyance and the issue of the 
manoAl delayed. 

Rockets^ bombSf lights, and minor signals have received but little attention, nor have 
any endeqkyors been made to experiment with a view to the improvement of sigAal tow- 
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For the purposes of a portable observatory, however, the balloon has somewhat come 
to the fore abroad, and speciOcatlons have been received of a recent equipment whereby 
the entire paraphernalia, balloon, gas generator, and tackle for handling, is transported 
on a light train of three wagons. 

Many books, papers, reports, etc., containing information on the field telegraph and 
signal corps of other countries, and which were obtained through the courtesy of the 
State Department, are on file. The most important have been translated for convenience 
of reference. 

The regenerative dry element^ procured from abroad in the hope of finding a portable 
substitute for the acid cell in the Eccard field telephone, is a disappointment. At first 
blush it promised well enough, but its length of life and durability are too limited to 
meet the case. There is something in the composition which has a decided affinity for 
the metal coating, and the destruction of the outer shell is accomplished in a relatively 
short time. There are, however, other dry batteries pushing for recognition, and it 
seems probable that eventually one of them may be able to satisfactorily establish a 
claim to possession of the advantages conceded to the Le Clanche without its attendant 
deficiencies. 

For military purposes it is desirable that the glass jar be supplanted by a more durable 
vessel, that the necessity for occasional renewal of the battery be obviated, or better 
still, that such moisture as may be necessary shall be contained in combination, and not 
as a free liquid; that the battery be practically independent of temperature, and that it 
work in open circuit for at least the same length of time as the Le Clanche, and* with 
quite as constant a current. 

The Gassner is an element claiming the^ advantages, and a few of the cells are now 
undergoing test to determine the merits. 

A cahle submitted for test as to insulation resistance and durability, and for which 
great superiority was claimed, failed in several essential particulars. For the present, 
therefore, the dependence in this respect for light field lines must be placed upon the 
excellent foreign double conductor, or the fair substitute manufactured in this country, 
as mentioned in previous report. 

Instruction, and practice in aignaling continued at military posts under existing orders. 
From reports received, the minimum number of officers under instruction during any 
one month is 12, against 14 during the preceding year, and the maximum 65, against 
51; while the minimum and maximum numbers of enlisted men who received instruc- 
tion, as compared with those of the preceding year, are 392 and 727 respectively, against 
433 and 686. 

Theoretical and practical instructions in field telegraphy and ^gnaling are embraced 
in the courses of instruction at West Point and Fort Leavenworth. 

In the Department of Arizona, post commanders were directed by General Miles to oc- 
cupy their districts of observation by the location of outposts, signal and heliograph 
stations, and to establish communication with the nearest signal station of the adja- 
cent post. 

During the practice marches in the Departments of the Platte and Columbia signal- 
ing is contemplated for establishing communication between the different bodies of 
troops. 

At Vancouver Barracks signalmen were employed in skirmish target practice, trans- 
mitting intelligence to and from target-butts and firing-stands. 

At Fort Monroe signal practice was had in connection with artillery target practice. 

For a considerable period the guard at Fort Barrancas held daily communication with 
that at Fort Pickens by means of signals. 

The detachment under instruction at Fort Columbus practiced signaling to and from 
Bedloe's and Governor's Islands. 

During the encampment of the First Infantry at Santa Cruz, Cal., fifteen lieutenants 
of the regiment held signal practice with fiag, torch, flash lantern, and heliograph. 

Lieut. Theodore Mosher, Twenty-Second Infantry, established heliographic commu« 
nication from Fort Lewis, Colo., with troops in the Blue Mountains, Utah, a distance of 
approximately 75 miles. 

The troops at Huachuca effected heliographic communication over ranges varying from 
35 to 40 miles. 

Those at Fort Lowell established communication by heliosrraph with Rincon Moun- 
tain, a distance of 20 miles. 

The heliograph is also used for communication between Pike's Peak and the base of the 
mountain. 

Attempts were made at Fort Assinaboine to open communication by heliograph with 
troops in Sweet Grass Hills (75 miles). Faint flashes were seen, but the eflbrt to com- 
municateCaile^, because of the insufficient size of the mirrors employed. 

In regard to existing orders under which instruction in signaling is held throughout 
the Army, it is believ^ that a modification thereof could be made to advantage. It is 
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now required that at least one officer and three enlisted men at each military post be 
kept constantly under instruction and practice in signaling until the officers and all men 
who have sufficient intelligence are proficient. The effect of this, as appears from nu- 
merous reports, is to cause such conflict with existing requirements in respect to other 
duties that strict compliance with the order is impracticable, the majority of reports 
during the active rifle practice seasons and during severe winter months at northern 
stations bearing remark of ^*no practice/' and setting forth the reasons therefor as 
above. 

In the Department of Dakota the severity of the winter months reduces the outdoor 
instruction to a minimum; whereas in Texas and Arizona the reverse obtains. 

It is observed that, as a rule, the months of March and April seem to afford the best 
opportunity for instruction, as applied to the whole country, and a modification of the 
order, so as to require the devotion of a detachment to signaling through one or both 
of these months, it is believed, would concentrate interest and operate more advanta- 
geously than the present method, or it would be better still if authority were given de- 
partment commanders to designate the season of practice for the troops of their com- 
mand. 

Supply. — During the year 119 requisitions for signsJ equipments and stores have been 
rei^eived and acted upon. 

As far as practicable all supplies requested have been furnished, but in respect to 
target range equipments and heliographs lack of funds has seriously interfered with the 
endeavor to keep abreast of the demand. 

In urgent cases, for use of troops in the field, heliographs have been provided by trans- 
fer from other departments, but the practice of stripping one command to equip another 
does not commend itself and it is hoped that sufficient means may be provided hereafter 
to make such course unneeessary. 

As to ranges, out of 59 posts designated by the inspector of rifle practice it was pos- 
sible to equip but 19 more or less satisfactorily. These, in addition to the posts pre- 
viously supplied, make a total of 39 with telephonic communication between the butt 
and firing stand. 

For the balance, nothing could be done beyond proposing the substitution of telegraph 
instruments or call-boxes in lieu of telephones. 

The militia of late yeai's has taken unusual interest in signaling, as evinced by appli- 
cations for information and material. California, Colorado, Connecticut, Iowa, New 
Jersey, New York, Oregon, Pennsylvania, Vermont, and Wisconsin are on record as 
giving particular attention to the subject, and the formation of various signal commands 
is noted, either as signal companies or telegraph corps, both styJes of organization pre- 
sumably contemplating the use of the wire as well as that of visual signals. 

The benefits that will result to the militia from attention to its own means of com- 
munication are obvious, and aid has been freely extended, that their methods and equip- 
ments may closely follow those of the Army. Information as to organization, practice, 
etc., has been supplemented by sending out code cards, manuals, cipher disks, reports, 
and forms, but it has not been found practicable under the law to make issue of the 
regulation equipments and stores, although such issues would seem to be directly in line 
with the policy in respect to ordnance, and would go far towards fostering and stimu- 
lating their efforts to produce practical working organizations. 

In respect to a single article of the equipment, the field-glass, it is plain to see the 
advantage resulting from the aid of the Government. Glasses of foreign make (admittedly 
the best) are relatively inexpensive in Europe and quite the reverse if purchased at 
home; but, in consideration of the service to be expected of the militia, it does not seem 
unreasonable that they should be allowed the importation of their field-glasses (and for 
that matter any other article of the equipment that can not be obtained in this country) 
duty free; but, better still, as proposed, that they be obtained by the Government and 
issued outright. 

On behalf of the regiment of the Oregon National Guard, an urgent appeal was made 
that the simplest kits and apparatus might be issued to enable the men detailed for sig- 
nal duty to obtain elementary practice, as they were without funds for the purpose; but 
notwithstanding the evident desire on the part of all concerned to find a way of making 
the equipments available, it could not apparently be done without warrant of law. Sim- 
ilar requests have been received from other States, but it seems only possible to tell what 
to do and how to do it, without providing the means. 

In New York the State law provides for a signal establishment within the National 
Guard, by the act passed May 12, 1885, as follows: 

"Par. 17. In the discretion of the commander-in-chief, and under such regulations 
as he may prescribe, there shall be attached to each division of the National Guard a 
signal and telegraph corps, and such corps may be attached to each of the di\4sion head- 
quarters or to the headquarters of one of the brigades composing such division. The said 
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corps shall consist, if attacl^ed to a division headquarters, of one chief signal officer with 
the rank of major, and one signal officer with the rank of captain; and if attached to a 
brigade headquarters, of one signal officer with the rank of captain, and likewise such 
non-commissioned officers and privates, not to exceed thirty, who may be specially en- 
listed into such corps or transferred thereto from the several organizations of the division 
or brigade for such instruction or service. The number of non-commissioned officers tor 
said corps shall be at the discretion of the division or brigade commander, but shall not 
exceed six in number, two of whom shall be warranted as signal sergeants and the others 
as signal corporals by the commandant of the division or brigade to which they are at- 
tached." 

It is thus seen that this State, by providing for the organization of this branch of the 
service, is in advance of the General Government. 

Great interest in signal practice has apparently been developed by the action of Gen- 
eral Molinenx in ofifering a medal to the best signalman, and in the contest for the 
prize won by Private Charles W. Blackbume, of the signal and telegraph corps of the 
second brigade, the percentages of accuracy in rapid sending and receiving of the four 
leading men fell but little short of perfection, ranging from 93.84 to 99.35. Such work 
as this in preliminary practice implies results of the highest order on actual station in 
the fields. 

Officers of the militia have expressed a desire to ascertain as to the standard speed in 
signaling. The rate is dependent upon so many conditions that no attempt is now made 
to urge a speed beyond which accuracy in receiving is liable to impairment. With the 
4-foot flag a rate of seven or eight words per minute is considered excellent; but this 
speed is somewhat beyond that which can be reasonably expected under usual condi- 
tions, and the day^s work of a signal party rarely averages more than three words a 
minute. The rate with a smaller flag is of course greater. . With the heliograph the 
rate for several hours has been maintained as high as four words 'per minute, while for 
a single message it has frequently exceeded ten words. It is considered advisable to 
instruct the men in sending and receiving with the wand at as high a rate as possible. 
This operates as a test of their readiness with the alphabet; but in swinging the flag 
physical conditions can usually be relied on to determine the rate. 

The benefit ofthe touch of elbow between the militia and Army is already so apparent in 
other respects that the application of rules that relate to instruction and inspection by 
officers of the Army could undoubtedly be extended with advantage to include the sub- 
ject of signaling. 

Lieut. R. B. Watkins, Signal Corps, was temporarily in charge of the division during 
the month of September. 

Very respectfully, your obedient servant, 

R. E. Thompson, 
First Lieutenant, Sixth Infantry , Acting Signal Officer, 

The Chief Signal Officke, U, S, Army, 
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REPORT OP OFFICER m CHARGE OF VERIFICATIONS OF INDICATIONS- 

Signal Office, War Department, 

Washington City^ August 4, 1888. 

Sir: I have the honor to submit herewith a report of the verifications of indications 
for the year ending Jane 31, 1888, as follows: 

In accordance with iustr actions I assamed char<;e of this work Jannary 1, 183S. The 
regalar daily indications issued at 10 p. m. have been verified for weather, wind (force 
and direction), and temperature, and the percentages of justification of wind and cold- 
wave signals determined. 

The detailed results have been published in the current numbers of the Monthly 
Weather Review. 

While the rales guiding ^e oIBcial in markini; predictions are sufficiently definite and 
explicit for most cases, yet the percentage-s are in many respects a matter of judgment 
on his part, and for this reason vary as determined by difiereut persons. The verifica- 
tions for the six months preceding January 1, 1888, having been determined respectively 
by different officers, it was considered advisable to re-mark these months in order that 
their percentages and those for the remaining half of the year might be determined on 
the same basis. The marking of predictions of wind was omitted from this revision, 
partly on account of the large amount of time required, and its weight in the general 
average being small, only one-tenth, it was not considered necessary. One exception to 
this was made in the case of the predictions for the Pacific coast for September, 1887, 
which were verified for direction only, the force of the wind being omitted from the pre- 
dictions owing to some delay in receipt of order reqoAring wind force to be included in 
the regular indications. , (In order that the percentage for wind for this month may cor- 
respond with those that follow, it should be combined with, say, the mean percentage at- 
tained in subsequent months for predictions of wind force, and which it is presumed will 
be about 90 or somewhat higher. This quantity is not readily obtained from the rec- 
ords, as the combination with directions is made as the work of verifying progresses, but 
it is still attainable and may be supplied. At the same time all predictions for July and 
August were for direction only, so that September for Pacific coast is not difierent in 
this respect from those months.) 

The following table gives the yearly averages by elements for predictions for the eight 
years ending June 31, 1888, for districts e£«t of the Rocky Mountains, Minnesota and 
Dakota excepted, from November, 1887, to March, 1888, inclusive: 

[Extract from Table I.] 
Average percentages of indications officials for Ike eight years ending June 30, 1888. 



Name. 



Lieutenant Story 

Lieutenant Greely 

Lieutenant Kilboqrne .. 
Lieutenant Dunwoody. 

Lieutenant Powell 

Lieutenant Craig /, 

Lieutenant Allen 

Lieutenant Glassford . .. 
Lieutenant Woodruff.., 

Lieutenant Maxfleld 

Lieutenant Greene 

Lieutenant Walshe 

Lieutenant Beall 

Lieutenant Finley 

Professor Abbe 

Professor Hazeh 



No. of 

months 

predicted 

for. 



lU 
3 
6^ 

27i 

Hi 
6 
5 
4 
6i 
2 
3 
1 
2 
1 

2i 
3 



Weather. 


Wind. 


Tempera- 
ture. 


Per cent. 


Per cent. 


Per cent. 


83.0 


79.5 


82.5 


82.1 


75.8 


81.8 


82.3 


73.9 


79.7 


80.8 


74.9 


78.0 


82.3 


79.8 


78.9 


78.5 


74.2 


75.2 


80.5 


72.9 


70.4 


80.9 


71.9 


74.8 


70. 1 


08.8 


74.1 


79.7 


72.1 


78.3 


.75.4 


71.1 


73.0 


71.2 


00.2 


00.5 


74.0 


07.2 


75.8 


07.2 


05.5 


75.8 


79.4 


73.7 


07.5 


77.0 


70.9 


71.5 



Average. 



Per cent. 
82.4 
81.4 
80.4 
79.3 
80.7 
70.7 
78.1 
77.0 
74.0 
78.4 
75.2 
08.8 
74.0 
70.5 
74.1 
75.1 
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These percentages indicate in a measure the success of the Service in its predictions, 
yet in a careful study of the subject of verifications one is impressed by the extent to 
which certain conditions influence the percentages attained. It is believed that an offi- 
cial's ability to successfully predict ^^ weather " is, in a manner, proportional to the pre- 
ponderance of * * fair weather. ' ' Instances confirming this statement might be cited from 
almost any month when an unusual amount of fair weather prevailed over the territory 
east of the Kocky Mountains. 

Predictions of fair weather (absence of rainfall) were then made with assurance and 
in a jgreat many cases perfectly verified, resulting in a high percentage, which may not 
necessarily indicate any special skill or ability. 

Such favorable circumstances occur occasionally in each month, but generally are 
limited both in the length of time they prevail and in the extent of territory affected. 

Failures in predictions, it is believed, are more frequently failures to predict precipi- 
tation that actually occurs than to predict its absence or fair weather. That is to say, 
an official's predictions of fair weather are more nearly perfectly verified than his pre- 
dictions of rain. In this connection it may be said that no rules for verifications thus 
far devised are sufficiently just, in all respects, in rating predictions in which precipita- 
tion is included. Difficulty is experienced in selecting simple expressions that are at 
once generally intelligible and properly describe the conditions anticipated. Moreover, 
in cases of precipitation it is impossible to always correctly infer the actual character 
of the rain^U in a district from the scattered reports at long intervals. It is considered, 
therefore, that percentages tor different months differ as much perhaps from monthly 
peculiarities as irom individual skill on the part of the official preparing the indications. 

Heretofore the percentage of justification of wind signals has been simply the total 
number of signals verified divided by the total number of signals ordered, taking no ac- 
count of the number of late signals, or those which were displayed after the verifying 
velocity had begun, nor of the storms which passed without signals. Such a system is 
eminently faulty, a striking illustration of which is found* in the case of one month when 
seven signals were ordered. All of these signals being verified the official received 100 
per cent., notwithstanding that five signals out of the seven were late and that during 
the month 115 storms passed without signals; that is, only two signals were ordered cor- 
rectly and 115 more should have been displayed. This particular case affords also an 
illustration of the j ustness of the percentages obtained by the method described below, 
according to which that month receives 9 per cent., the lowest in eight years. 

Various elements require consideration in arriving at a thoroughly satisfactory system 
for determining these percentages, and it is believed these are recognized as nearly as 
may be in the following plan, which has been applied to the signals for the eight years 
ending June 30, 1888, with the results shown in the accompanying table (No. 2). 

[Extract from Table No. 2.] 

Average percentages of indications officers for the eigM years ending June 30, 1888, 

JUSTIFICATION OP WIND SIGNALS. 



• 

Name. 


No. of 
months 
on indi- 
cations 

duty. 


Per 
cent. 


Name. 


No. of 
months 
on indi- 
cations 

duty. 


Per 
cent. 


Lieutenant Story..... 


lU 
3 

6i 

27i 
lU 

5 

4 


.^53.1 
^69.8 
52.4 
63.2 
68.7 
65.7 
60.5 
47.7 


Lieutenant Wood ruff. 


6^ 

2 

3 

1 
2 


49.2 


Lieutenant Greelv 


Lieutenant Mazfield 


37.2 


Lieutenant Killbourne 


Lieutenant Greene 


62.9 


Lieutenant Dun wood V 


Lieutenant Walahe 


54.2 


Lieutenant Powell 


Lieutenant Beall w. 


51.3 


Lieutenant CraifiT 


Lieutenant Finley 


I 


33.6 


Lieutenant Allen 


Professor Abbe 


2i 
3 


37.5 


Lieutenant Glassford 


Professor Hazen 


68.0 









Each signal verified for velocity, deducting late, is multiplied by 60; each late signal 
is multiplied by 35; each signal verified for direction is multiplied by 40. The sum 
of these products is divided by the total number of velocity signals ordered, multiplied 
by 0.6, plus the total number of direction signals ordered, multiplied by 0. 4, plus the 
total number of storms without sighals, multiplied by 0.5, and the quotient is the de- 
sired percentage. 

Previous to September, 1837, cautionary si<;nals were ordered without regard to di- 
rection, and the above rule was extended for this ca.se so that — 
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Each cautionary signal verified, deducting late, is multiplied by 100; each late signal 
is multiplied by 75. 
The divisor is also increased by the total number of cautionary signals ordered. 
Very respectfully submitted. 

C. F. Marvin, 
Assistant Professor, Signal Service. 
The Chief Signal Officer. 



Table No. 1. — Percentages of verifications of indications for Ihceight years ending June 30, 

1888. 



Y « 


1S80. 


188|. 


1889. 


1883. 


1884. 


1885. 


1886. 


1887. Average 


July: 

Weather. 


80.0 
70.8 
80.3 
79.2 

83.7 
7L1 
79.8 
80.9 

78.2 
77.1 
79.4 
78.6 

82.9 
80.3 
83.2 
82.8 

82.9 
75.6 
80.2 
81.1 

84.0 
76.3 
76.4 
80.2 


86.6 
76.1 
80.3 
83.0 

81.4 

78.4 
84.4 
82.3 

82.9 
73.8 
82.2 
81.7 

81.7 
72.2 
79.4 
79.8 

81.2 
75.0 
80.7 
80.4 

• 

83.3 
82.4 
81.7 
82.6 


86.0 

• 82.2 

83.6 

84.7 

84.0 
77.4 
73.8 
79.3 

85.0 
81.1 
84.0 
84.2 

80.3 
76.1 
82.4 
80.7 

80.0 
82.4 
83.3 
81.6 

82.4 
76.0 
83.0 
82.0 


8L3 
79.1 
81.9 
81.3 

80.6 
74.7 
82.4 
80.7 

80.7 
78.1 
80.4 
80.3 

82.5 
82.9 
84.3 

as. 3 

81.3 
74.5 
81.0 
80.5 

80.3 
75.2 
78.1 
78.9 


80.5 
70.2 
79.0 
78.9 

82.1 
73.2 
73.6 
77.8 

81.7 
70.0 
70.9 
76.2 

80.2 
73.6 
71.6 
76.1 

83.1 
75.3 
75.8 
79.4 

78.4 
70.0 
68.0 
73.4 


75.8 
70.4 

77.7 
76.0 

76.8 
65.2 
79.7 
76.8 

85.6 
72.6 
76.2 
80.5 

83.5 
77.6 
77.1 
80.4 

84.2 
76.9 

77.2 
80.7 

85.8 
79.2 
77.2 
81.7 


69.4 
65.0 
76.9 
72.0 

74.2 

70.8 
77.9 
75.3 

72.2 
68.7 
75.4 
73.1 

85.3 
73.4 

78.8 
81.5 

77.4 
72.0 
73.4 
75.3 

71.2 
66.1 
66.5 
68.8 


67.2 
65.5 
75.8 
70.5 

70.6 
68.9 
79.0 
73.8 

80.8 
77.0 
76.9 
78.9 

80.7 
79.3 
76.4 
78.8 

88.0 
78.5 
77.9 
83.0 

78.5 
79.2 
75.9 
77.5 


78.4 
72.4 

79.4 

78.2 

79.2 
72.5 
78.8 

78.4 

80.9 
74.6 

78.2 
79.2 

82.1 
76.9 
79.2 
80.4 

82.3 
76.7 
78.7 
80.3 

80.5 
75.5 
75.9 
78.1 


Wind 


Temperature.,. 
Average 


August : 

Weather 


Wind 


Temperature.... 
Average 


September : 

Weather 


Wind 


Temperature... 
Average 


October : 

Weather 


Wind 


Temperature... 
Average 


November: 

Weather 


Wind 


Temperature... 
Average 


December: 

Weather 


Wind 


Temperature... 
Average 




January : 

Weather 


1881. 

73.1 
72.7 

74.4 
73.6 

83.2 

78.5 
82.9 
82.6 

79.7 
75.7 
80.4 
79.6 

84.1 

72.8 
78.9 
80.9 

76.9 
69.2 
76.9 
76.1 

81.2 
73.1 
80.6 
80.2 

81.6 
74.6 
79.2 
79.9 


188:1. 

74.3 
69.3 
79.6 
75.9 

' 79.4 
77.2 
81.2 
79.9 

74.9 
76.3 
83.5 
78.5 

80.4 
81.1 
77.1 
79.2 

85.9 
81.8 
81.2 
83.6 

81.9 
73.9 
81.3 
80.9 

81.2 
76.5 
81.0 
80.6 


1883. 

84.2 
80.0 
83.9 
83.7 

82.0 
83.4 
82.0 
82.1 

83.7 
81.5 
84.7 
83.9 

81.7 
72.4 
82.1 
80.9 

86.3 
83.0 
82.1 
84.3* 

78.0 

77. 7 
78.3 
78.1 

82.8 
79.4 
81.9 
82.1 


1884. 

85.3 
80.0 
81.6 
83.3 

82.4 
71.5 
73.5 

77.8 

80.3 
69.5 
73.6 
76.5 

79.6 
72.7 
76.0 
77.5 

80.4 
68.8 
72.5 
76.1 

79.0 
71.4 
77.8 
77.8 

81.1 
74.9 
78.6 
79.5 


1885. 

81.3 
75.9 
75.9 
78.6 

78.1 
70.9 
76.2 
76.2 

83.0 
74.7 
76.7 
79.6 

80.0 
71.1 
73.7 
76.6 

79.3 
72.3 
74.2 
76.6 

80.1 
80.6 
78.9 
79.7 

80.6 
73.2 
74.4 

77.4 


1886. 

82.8 
83.4 
77.4 
80.7 

87.3 
83.7 
81.2 
84.5 

78.0 
75.6 
73.6 
76.0 

83.0 
82.^ 
75.3 
79.9 

78.2 
76.6 
72.3 
75.7 

77.7 
67.7' 
73.9 
75.2 

81.6 
75.9 
76.5 
79.0 


1887. 

72.2 
70.3 
76.2 
73.6 

70.7 
67.0 
76.7 
72.7 

76.6 
72.5 
72.0 
74.4 

81.4 
72.4 
74.4 

77.7 

67.8 
66.9 
69.8 
68.5 

75.7 
64.1 
75.4 
74.4 

74.6 
69.1 
74.4 
73.9 


1888. 

74.2 
75.4 
69.0 
72.2 

83.6 
77.5 
77.6 
80.6 

81.1 
74.4 
68.5 
75.4 

83.4 

• 77.4 
77.4 
80.4 

78.0 
76.0 
69.2 
74.2 

81.2 
76.9 
66.5 
74.9 

78.9 
75.5 
74.2 
76.7 


78.4 


Wind 


76.9 


Temperatui*e... 

Average 

February : 

Weather 


77.3 

77.7 

80.8 


Wind 


76.2 


Temperature... 
Average 


78.7 
79.5 


March: 

Weather 


79.6 


Wind 


75.0 


Temperature- 
Average 


76.6 
78.0 


April: 

Weather 


81.7 


Wind 


76.3 


Temperature . . . 

Average 

May: , 

Weather 


76.9 
79.1 

79.1 


Wind 


74.3 


Temperature... 
Average 


74.8 
76.9 


June: 

Weather 


79.4 


Wind 


73.2 


Temperature... 
Average 


76.5 
77.6 


Yeariy: 

Weather 


80.2 


Wind 


74.9 


Temperature... 
A.verage 


77.6 
78.6 









In calculating these percentages, 7 per cent, has been deducted from the official monthly 
percentages prior to July, 1885. 
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The aveiage monthly percentaKea are obtained by multiplying the monthly percent- 
ages of weather by 5, wind by 1 , and temperature by 4, and dividing the sum of the prod- 
uct by 10. 

Table No. 2. —Percentages of justifications of wind sigmUfor tJte eigJU years ending June 

30, 1888. 



Month. 



1880-1881. 

July 

Autfust 

September 

October 

November , 

December 

January 

February 

March 

April 

May 

June 



1881-1882, 

July 

Augfusb 

September 

October 

November 

December 

January 

February 

March 

April 

May 

June 



1882-1883. 

July 

August 

September 

October , 

November 

December 

January 

February 

March 

April 

May 

June 



1883-1884. 

July 

August 

September 

October 

November 

December , 

January 

February 

March 

April 

May 

June 



Cautionary. 


Off-shore and direction. 


• 

2 
V 


• 

OB 

"3 

c 

00 




























Justified. 




S 


a 


















'3 


o 

rf3 












• 

2 

1 


• 

1 


• 


• 

« • 

o 


> 


• 

c 
o 

5 


2 


bfi 


Storms wil 


• 
a 

s 

P4 


68 


56 
87 
73 


9 
17 
20 










68 
124 
122 


73 
64 

76 


51.7 


115 


9 

28 


6 
22 


9 
27 




57.0 


94 


.... ^.. 


57.4 


242 


191 


24 


87 


78 


85 


9 


329 


47 


74.8 


2iH 


190 


25 


68 


60 


64 


9 


286 


56 


77.4 


215 


182 


34 


1<)3 


95 


96 


11 


318 


52 


77.2 


147 


124 


15 


37 


32 


35 


6 


184 


42 


73.6 


113 


107 


20 


79 


76 


78 


9 


192 


46 


82.0 


218 


199 


25 


136 


110 


127 


8 


354 


71 


79.1 


119 


90 


17 


29 


25 


27 


7 


148 


149 


49.5 


24 


21 


8 


1 


1 


1 





25 


114 


24.0 


81 


63 
29 


18 

7 


















81 
35 


122 
103 


41.2 




•62.1 


35 


31.4 


60 


45 


12 





• 








60 


76 


41.8 


77 


63 


20 


2 




1 





79 


70 
74 


51.2 
63.1 


231 


178 


42 


31 


22 


28 


9 


262 


221 


199 


42 


69 


63 


55 


10 


290 


149 


67.6 


139 


125 


29 


113 


301 


99 


13 


242 


147 


68.5 


97 


94 


15 


111 


108 


96 


16 


208 


147 


67.6 


139 


130 


18 


78 


78 


70 


9 


217 


183 


62.6 


174 


162 


23 


64 


61 


58 


12 


238 


124 


70.2 


195 


168 


29 


13 


12 


10 





206 


80 


69.3 


91 


73 


30 


13 


6 


10 


2 


104 


141 


42.3 


100 


82 
7 


13 
5 


8 


8 


8 


1 

• 




108 

. 7 


95 
115 


55.2 




♦56.7 


7 


9.0 

M 7 


35 


18 
115 


1 

21 




'.[ZZXZ.". 



1 


35 

196 


75 
79 


146 


50 


39 


45 


64.2 


144 


116 


12 


4 


3 


4 


1 


148 


121 


55.8 


173 


152 


21 


22 


22 


20 


6 


195 


85 


70.2 


115 


101 


30 


75 


70 


70 


17 


190 


166 


58.3 


127 


104 


16 


22 


15 


20 


1 


149 


102 


58.4 


92 


75 


10 


72 


65 


61 


11 


164 


116 


60.0 


117 


115 


18 


34 


30 


32 


10 


151 


130 


64.3 


124 


113 


26 


2 


2 


2 





126 


108 


61.3 


139 


117 


26 


6 


6 


3 


1 


145 


129 


54.1 


51 


41 
48 


9 

7« 












51 
75 


138 
144 


32 1 




8 


6 


6 






•51.0 


67 


35.5 


119 


89 


10 


1 


1 


1 





120 


86 


53.7 


119 


96 


19 


11 


9 


5 


1 


130 


83 


57.5 


251 


181 


38 


61 


50 


56 


4 


312 


66 


64.3 


241 


203 


42 


52 


52 


50 


1 


293 


40 


77.8 


208 


186 


19 


66 


60 


61 


3 


274 


79 


68.2 


241 


208 


21 


95 


78 


87 


5 


336 


45 


79.1 


176 


153 


13 


107 


102. 


105 


5 


283 


80 


77.9 


246 


200 


14 


65 


57 


64 





311 


70 


74.1 


166 


144 


16 


63 


65 


60 


3 


229 


67 


74.9 


266 


197 


22 


58 


48 


49 


1 


324 


87 


65.3 


89 


80 


11 











89 


41 


70 9 














•66.6 



• Yearly. 
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Table No. 2. — Percentages of justifications of wind signals for the eight years endiny June 

30, 1888~Continued. 

MONTHLY AVERAGES FOR EIGHT YEARa. 



Month. 



Per cent. 



July 

Aug^ust 

Beptember 
October .... 
November 
December. 
January ... 



35.0 
38.3 
56.2 
<>3.4 
74.2 
C7.9 
74.5 



Month. 



February..,. 

March 

April 

May 

June 



Per cent. 



72.1 
70.8 
63.0 
47.6 
43.0 



•58.8 



• Average for eight years. • 

In obtaining: the monthly percentages for wind signals, the rule given on the bottom of page 56 
was used. 

Table No. 3. — Statement showinf/ percentages of indications officers for the year ending 

June 30, 1888. 



Weather. 



Wind. 



Lieutenant Finley : f 

July, lvs7 

Lieutenant Dunwoody : 

August, 1887 

Novemljer, 1887 x. 

February, 1888 

Annual average 

1 leutentint ('raig: 

September, 1887 

April, 1888 

Annual average 

Professor Hazen : 

October, 1887 

January, 1888 

May, 1888 

Annual average 

Professor Abbe: 

December, 1887 

March, 1888 

June, 1888 

Annual average 

Lieutenant Woodruff: X 

November, 1887 

December, 1887 

January, 1888 , 

February. 1888 , 

March, 1888 

April, 1888 

Annual average 

Lieutenant Maxfleld: g 

July, 1887 

August, 18871 

September, 1887 

October, 1887 

November, 1887 

December, 1887 

January, 1888 

February, l> 88 

March, 1888 

April, 18«'8 

May, 1888 » 

June, 1888 

Annual average 



C7.2 

70.6 
88.0 
83.6 
80.7 

80.8 
83.4 
82.1 

80.7 
74.2 
78.0 
77.6 

78.5 
81.1 
81.2 
80.3 

77.5 
80.9 
75.6 
74.5 
7L8 
85.5 
77.6 

92.9 



87.2 
89.1 
89.6 
88.2 
84.0 
84.3 
8L8 
85.9 
90.6 
88.8 
87.5 



65.5 

68.9 
78.5 
77.5 
76.0 

77.0 

77.4 
77.2 

79.3 
75.4 
76.0 
76.9 

79.2 
74.5 
76.9 
76.9 

76.3 
76.9 
73.7 
72.8 
75.9 
75.5 
75.0 

79.4 



65.7 
77.4 
80.1 
72.8 
78.8 
79.8 
79.2 
82.7 
79.6 
79.5 
77.7 



Temper- 
ature* 



75.8 

79.0 
77.9 
77.5 

77.8 

76.9 
77.4 
77.2 

76.4 
69.0 
69.2 
71.5 

75.9 
68.5 
66.5 
70.3 

71.5 
78.9 
68.9 
69.8 
61.3 
73.2 
70.6 

83.6 



88.4 
70.1 
78.2 
68.5 
71.3 
77.3 
72.4 
63.4 
76.4 
77.7 
75.2 



Monthly 
average. 



70.5 

73.8 
83.0 
80.6 
79.1 

78.9 
80.4 
7U.7 

78.8 
72.2 
74.2 
75.1 

77.5 
75.4 
74.9 
75.9 

75.0 
79.7 
72.7 
72.4 
68.0 
79.6 
74.6 

87.8 



85.5 
80.3 
84.1 
78.8 
78.4 
81.1 
77.8 
76.6 
83.8 
83.4 
81.6 



Wind 
signals.* 



42.6 

57.7 

88.7 
94.5 
80.3 

77.2 
76.0 
76.6 

74.1 
82.7 
73.7 
76.8 

83.4 
75.1 
63.6 
74.0 



Cold- 
wave 
signals. 



80.1 
8 .1 
83.1 



66.1 
66.1 

32.6 
69.0 
67.9 
53.2 

78.2 
64.0 



66.1 

87.5 
84.1 
92.6 
83.0 
61.2 
48.3 
76.1 



*The percentages of wind signals in this table were obtained by combining the percentages fof 
velocity and direction. , . j. x. 

fThis was Lieutenant Finley's first month on mdications work. 
jPredictions made for Minnesota and Dakota only. , „ . 
g Predictions made for California, Oregon, and Washington Territory only. 
i No predictions. 
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Table No. 4. — Statement showing perceniagea of justifications of wind signals for the year 

ending June 30, 1888. 



Month. 


Total No. or- 
dered for 
velocity. 


i 

s 

»-3 


Per cent. 


Total No. or- 
dered for di- 
rection. 


• 




No. ordered 
late. 


a 

s 

Oh 


No. of storms 
without sig- 
nals. 


1887. 

July 


75 
26 

4ti 
94 
09 
69 

54 
28 
40 
32 
37 
11 


26 
15 
28 
54 
89 
49 

37 
25 
25 
16 
22 
4 


34.7 
67.7 
60.9 
67.4 
81.6 
71.0 

68.5 
J»9.3 
62.5 
60.0 
59.5 
36.4 


33 

55 
99 
94 
83 

56 
27 
45 

47 
39 
11 


30 



50 

89 
91 

78 

54 
27 
39 
44 
34 
10 


90.9 


90.9 

89.9 

' 96.8 

94.0 

96.4 
100.0 
86.7 
93.6 
87.8 
90.9 


1 
5 

5 
14 
7 

12 
8 
5 
1 

10 
3 


1.3 
19.2 



5.3 
12.8 
10.1 

22.2 
28.6 
12.5 
3.1 
27.0 
27.3 


53 


Aiiirii.st 


59 


Het>teiiibcr 


5 


Oetob<*r 


3 


Novt'iiiber 


8 


Dtjvciiibt'r 


8 


1888. 
January 





February 


13 


March 


42 


April 


25 


May 


4 


June 


17 






Total. 


621 


390 


62.8 


589 


546 


92.6 


71 


11.4 


237 



These percentagres are the same as those published in the Monthly Weather Review, and were 
computed i)y the rules formerly used, the rule applied in preparing Table 2 having been adopted 
July 1,1888. 



Table No. 5, — Statement showing percentages of pistiflcaiions of cold-wave signals for the 

year ending June 30, 1888. 



Month. 



1887 

. July 

August 

September 

October > 

Kovember . 

December , 

1888. 

•January 

February X 

March 

•April 

May , 

June 

Total 



Ordered. 


Justified. 




















95 


31 


199 


160 


379 


300 


342 


255 


298 


253 


311 


175 


91 


55 


19 


11 








1,734 


1,240 



Per cent. 









32.6 
80.4 
79.2 



74.6 
88.6 
56.2 
60.4 
57.9 




ri.5 



Of these signals, 1,337 were ordered from the office at Washington City, of which 933, or 69.8 per 
cent., were justified, and 397 were ordered from the office at Saint Paul, Minn., of which 307, or 77.3 
percent., were justified. 
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Table No. 6. — Percentages of indiccUiona verified for tJie year ending June 30, 1888. 



1887. 



States. 



Maine 

New IlHiupaUire... 

Vermont 

Massnehusetts 

Hhode Island 

Connecticut 

EHstcrn New York.. 

Eastern Pennsyl- 
vania 

New Jersey 

Delaware 

Maryland 

District of Columbia 

Virginia 

North Carol irta .... 

South Carolina 

Georgia , 

Eastern Florida.... 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

Kentucky 

Ohio 

West Virginia 

Indiana 

Illinois 

Ix>wer Michigan.. 

"Wisconsin 

Minnesota 

Iowa 

Kansas 

Nebraska 

Missouri 

Colorado 

Eastern and South- 
western I>akota... 

Western Florida 

Western Pennsyl- 
vania 

Western New York 

Upper Michigan 



5 
3 



Weather 



Wind 

Temperature 



Monthly aver- 
age f 



9 



62.6 

07.2 

67.3 

71.0 

73. 

70. 

62.0 

72.2 

73.2 

7L5 

69.8 

70.4 

68.5 

77.4 

80.0 

76.9 

70.6 

73.1 

69.1 

69.6 

87.4 

72.0 

65.9 

71.0 

78.0 

83.2 

75.6 

73.4 

69.3 

68.0 

66.8 

66.8 

68.1 

54.0 

77.8 

61.9 

48.3 
76.0 

63.4 
69.4 
63.9 



07.2 



65.5 



r5.8 



70.5 



OD 



79.8 
76.1 
78.7 
75.8 
73.1 
77.2 
76.6 

72.1 
76.0 
71.9 
71.2 
69.9 
71.0 
72.5 
73.7 
78.9 
81.9 
72.7 
79.4 
75.3 
75.3 
82.7 
79.7 
84.2 
80.4 
72.8 
75.8 
7L4 
76.0 
7L1 
67.7 
65.4 
64.7 
62.9 
73.5 
67.7 

61.5 
71.3 

78.8 
73.1 
62.7 



70.6 



68.9 



79.0 



r3.8 



.8 

a 

eg 



78.8 
77.9 
77.7 
77.9 
79.2 
79.4 
81.9 

85.6 
81.9 
82.6 
80.6 
79.6 
79.6 
82.0 
78.3 
78.4 
82.0 
78,9 
80.2 
82.4 
84.8 
75.1 
72.6 
73.4 
76.3 
80.1 
76.5 
77.6 
83.1 
75.6 
75.5 
81.1 
75.4 
73.4 
78.6 
72.4 

77.6 
85.2 

77.2 
79.5 
77.5 



80.8 



77.0 



76.9 



78.9 



s 

o 
O 



77.5 
80.5 
80.0 
76.5 

78.3 

74.7 
76.9 



8 
2 
5 
8 
2 



75. 

77. 

79. 

81. 

80. 

79.3 

82.0 

84.0 

79.1 

75.1 

79.8 

78.5 

75.6 

72.5 

79.2 

81.2 

80.8 

78.3 

81 

83 

81 

75.9 

77.4 

76.3 

80.6 

85.2 

84.0 

82.9 

78.5 

75.0 
68.3 

82.4 
79.3 
72.6 



9 

.7 
3 



80.7 



I 

o 

J?; 



83.0 
80.3 
77.6 
80.1 
81.1 
80.1 
84.7 

8i.8 
83.2 
85.6 
87.0 
83.1 
84.5 
83.0 
85.7 
84.3 
83.3 
83.1 
85.3 
83.9 
82.6 
86.2 
84.0 
86.2 
83.6 
83.6 
82.7 
82.3 
77.6 
83.8 
•75.0 
82.2 
87.0 
78.4 
83.9 
84.3 

*75.0 
79.8 

81.9 
81.9 
78.2 



a 



1888. 



79.3 



76.4 



76.3 
74.2 
69.8 
75.1 
78.1 
78.2 
72.9 

74.0 
76.1 
75.8 
77.0 
78.3 
77.0 
80.6 
76.5 
79.0 
73.2 
81.6 
79.8 
73.4 
74.0 
76.3 
78.1 
82.4 
77.9 
79.8 
80.4 
81.0 
77.7 
80.9 
*79.9 
82.8 
81.3 
77.3 
80.6 
77:4 

•79.5 
76.5 

74.5 
75.7 
82.5 



88.0 



78.5 



77.9 



78.8 



83.0 



C 



73.8 
74.2 
70.1 
70.0 
69.8 
67.3 
69.5 

74.3 
73.6 
73.3 
75.1 
74.0 
72.6 
73.4 
74.6 
71.0 
77.0 
7L7 
74.6 
74.5 
73.2 
73.6 
68.6 
69.9 
69 
68, 
70.6 
72.0 
71.2 
69.9 
*72,9 
75.4 
79.4 
78.3 
73.8 
75.0 

72.6 
71.0 

65.5 
65.0 
72.4 



4 

I 



78.5 



79.2 



75.9 



77.5 



74.2 



75.4 



69.0 



72.2 






83.4 
84.0 
77.7 
83.6 
8L4 
86.2 
8L3 

81.7 
80.8 
79.5 
82.9 
82. t 
78.2 
31.0 
79.6 
78.5 
78.7 
75.1 
79.1 
78.9 
79.6 
78.8 
81.4 
80.7 
80.8 
80.7 
82.7 
80.3 
80.7 
82.1 
•74.0 
79.6 
84.7 
78.8 
80.1 
81.3 

♦70.9 
74.3 

82.2 
79.7 
77.3 



i 

1^ 



72.6 
73.8 
68.0 
71.6 
73.8 
72.4 
7L9 

74.5 
77.1 
73.6 
73.9 
72.8 
75.6 
78.0 
75.1 
73.0 
76.7 
78.3 
80.3 
83.8 
75.2 
80.5 
78.3 
77.4 
71.8 
80.0 
78.9 
80.3 
76.1 
73.7 
*67.3 
74.7 
76.9 
75.9 
80.5 
70.5 

*68.7 
72.2 

69.5 
73.1 
72.4 



83.6 



77.5 



77.5 



80.6 



81.1 



74.5 



68.5 



P. 

< 



84.3 
80.0 
80.6 
78.8 
78.0 
79.6 
80.5 

85,8 
81.8 
83.6 
82.2 
83.3 
79.5 
78.5 
81.9 
80.7 
82.1 
83.5 
•81.0 
80.8 
80.8 
77.6 
83.5 
84.3 
80.6 
80.0 
82.8 
80.5 
80.9 
78.6 
*79.7 
78.4 
81.1 
79.3 
77.6 
78.6 

*79.5 
82.3 

76.9 
76.2 
69.1 



83.4 



77.4 



77.4 



75.4 



80.4 





. 




« 

c 


S 


t-s 


60.7 


66.7 


70.4 


63.5 


68.0 


63.9 


67.3 


67.1 


71.4 


68.4 


67.6 


72.0 


69.6 


77.3 



70.9 
72.5 
74.7 
69.9 
70.4 
71.7 
71.2 
73.8 
77.0 
86.8 
78.8 
78.8 
83.4 
82.8 
83.3 
77.7 
79; 
75.8 
75.2 
70.7 
77.9 
77.3 
71.6 
71.4 
70.8 
71.6 
76.0 
74.7 
76.1 

75.4 
75.7 

75.6 
76.8 
69.9 



78.0 



r6.o 



77.2 

79.8 

78.6 

74.4 

72.9 

74.4 

76.9 

73.4 

73.1 

77.7 

78.7 

80.9 

82.5 

81.3 

80.1 

76.7 

79.0 

79.1 

80.9 

76.3 

78, 

74. 

72 

75 

74.9 

73.1 

72.0 

79.8 

67.4 

68.2 
77.9 

77.4 

78.4 
68.4 



.6 
,1 

,7 
,9 



8L2 



76.9 



69.2 



66.5 



74.2 



74.9 



> 
08 

08 

C 

c 



75.5 
75.2 
73.3 
74.6 
75.5 
75.4 
75.4 

77.4 

77.8 

77.5 

77.2 

76.4 

76.0 

78.0 

78.1 

77.6 

78.8 

77.9 

78. 

78. 

79. 

78.8 

77.3 

79.0 

77.7 

78.9 

78.1 

78.1 

76.7 

75.4 

73.5 

76.1 

77.4 

74.2 

78.6 

74.8 

71.0 
75.9 

75.2 
75.7 
72.2 



9 
7 
1 



78.9 



75.5 



74.2 



76.7 



* Predictions issued from ofllce at Saint Paul, Minn. ; percentages not used in making up monthly 
and annual averages. 

t The monthly average is obtained by multiplying the monthly percentages of weather by 5, wind 
by l,and temperature by 4, and dividing the sum of the products by 10. 



APPENDIX No. 3. 

REPORT OF LIEUTENANT MAXFIELD ON THE OPERATIONS OF THE SIG- 
NAL SERVICE ON THE. PACIFIC COAST 

Signal Office, Wab Depaetmknt, 

San Francisco, Cal,, July 12, 1888. 

SiK: I have the honor to report the operations of this division for the year ending 
June 30, 1888, as follows: 

The principal work of this division is that of making and publishing weather forecasts for 
the Pacific coast. These have been made twice daily, at noon and at 8 p. m., as during 
previous years. The rapid growth of agricultural industries on the Pacific coast, par- 
ticularly that of fruit-growing, has rendered necessary a wider publication of the daily 
weather forecasts. In previous years these have reached points outside of San Francisco 
mainly through the agency of the Associated Press, special warnings, however, having 
been sent, on the occurrence of rain, to a small number of points, principally in the raisin- 
drying districts of California. During the past year a step toward providing a wider 
distribution of the daily forecasts has been taken, they having been telegraphed daily to 
several points in Oregon, Nevada, and Washington Territory. In California the matter 
had already been taken up by Mr. M. H. De Young, the proprietor of the San Francisco 
Ckromicle. Special arrangements were made by this gentleman with the Western Un- 
ion Telegraph Company by which the daily *' indications ". were telegraphed during 
the greater part of the wet season to all offices of this company in the State and there 
bulletined by the operators This service was received with great favor by the agricult- 
ural community, and should be continued, though on a smaller scale, by the Signal Serv- 
ice. 

This matter has received careful consideration during the past year and the following 
plan is recommended for adoption: 

(a) The telegraphing of '* indications^' daily to a number of points, not to exceed 
twenty, in the raisin-drying districts of California, beginning at the time of the earliest 
rains, about the middle of ^ptember. As raisins while drying can be readily protected 
from damage provided a few hours' warning of the occurrence of rain be given, the ne- 
cessity of giving such warning is apparent. 

{h) The^ndingof the daily indications for the benefit of the general agricultural 
community to additional points in the Pacific States during the wet season. The num- 
ber of such additional points need not exceed seventy to secure a very complete distri- 
bution of the daily forecasts and to meet the needs of those engaged in agricultural pur- 
suits. 

As such a service as above proposed is only needed for six months in each year, it can 
be maintained at a comparatively small cost. 

The display of cautionary signals giving warning of winds dangerous to shipping has 
been continued during the year at ports on the Pacific and on Puget Sound. Much 
difficulty has been experienced in making these displays well in advance of storms, on 
account of the fact that the first marked indications of an incoming storm usually are 
observed on the evening weather chart, while the telegraph offices at the greater num-* 
ber of points at which signals are displayed are not open during the night. As the ob- 
servations which are entered on the evening chart are, during the coming year, to be 
made two hours earlier than in the past, storm warnings can be sent out before the 
closing of the telegraph offices for the night, and greater accuracy secured in the dis- 
plays. 

Study has been given during the year to the local peculiarities in the fall of rain in 
the Pacific Coast districts, in order that the special ^'indications," made for small areas, 
might be as accurate as possible. In prosecuting such study reports have been availa- 
ble, not only from Signal Service stations, but also from nine observing stations estab- 
lished by Mr. DeYoung at the following points: Yreka, Mendocino City, Modesto, San 
Luis Obispo, Bakersfield, San Bernardino, Santa Rosa, Indio and Carson City. In the 
establishment of these stations, the Signal Service co-operated by furnishing the neces- 
sary instruments. 
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In addition to the monthly meteorological reports received from the stations of the 
Signal Service, mail reports have been received from a large nnmber of volantary ob- 
servers, and from the observing stations maintained by the Soathern Pacific Kailway 
Company. The data thus obtained has been used in the monthly weather review is- 
sued each month, and has enabled this office to comply with many. requests for rainfall 
and temperature data, ivainfall tables, showing the precipitation at stations of the 
Southern Pacific Kailway Company since 1870, have been compiled from the records on 
file at the office of that corporation. 

The publications issued regularly by this office have been a monthly weather review 
and a weekly summary showing the departure in rainfall and temperature from the 
normals. There has also been issued monthly a table showing the meteorological con- 
ditions during each month at selected stations, for publication in the monthly report of 
the Slate Hoard of Health, and in the Sacramento Medical Times. 

During the month of August an inspection was made of the observing stations at Eu- 
reka, Sacramento, Ked Hluff, Keeler, Winnemncca, and San Francisco, and in January 
a survey of the route for tlie Point Reyes telegraph line was made. 

Tables are appended showing (1) nnmber of letters received and sent, and meteoro- 
logical forms received; (2) office force during the year; (3) expenses incurred during 
the year; (4) distribution of "indications." 

I am, sir, very respectfully, your obedient servant, 

J. E. Maxfikld, 
Second Lieutenant, Signal Corps. 

The Chief Signal Officer, U. S. Army, 

Washington, D. C. 



Table IV. — Distribution of ^* indications,^^ 



Dislribution of synopses and indications. 


Points to which daily 
indications 


Points to which spe- 
cial warnings 




Noon. 


8 p. m. 


have been sent. 


have been sent. 


San Francisco Even- 


San Francisco Chron- 


Dayton, Nev. 


Fresno, Cal. 


ing Post. 


icle. 


Virginia City, Nev. 


I^s Angreles. Cal. 


San Francisco Even- San Francisco Daily | 


G«noa, Nev. 


Mendocino City, Cal. 


ing Report. 


Call. 


Wadsworth, Nev. 


San Diego, Cal. 


San Francisco Even- 


San Francisco Daily 


Reno, Nev. 




ing Bulletin. 


Alta. 


Winnemucca, Nev. 




Western Union Tele- ; San Francisco Daily | 


Lovelocks, Nev. 




(?raph Company. 


Examiner. 


Carson City, Nev. 




California Associated 


San Francisco Daily 


Ashland, Oregon. 




Press. 


(/ommercial News. 


Roseburgh, Oregon. 




Associated Press. San Francisco Daily 


Albany, Oregon. 




Merchants'Ezchang^c.l The Guide. 


Salem, Oregon. 






San Francisco Daily 


Medford, Oregon. 






Journal of Com- 


Eugene City,Oregon. 






merce. 


Walla Walla, Wash. 






Western Union Tele- 


Spokane Falls.W^ash. 






graph Company. 


Pasadena, Cal. 






Golden Gate Woolen 








Mills. 








Postal Telegraph 








Company. 








California Associated 








Press. 








Associated Press. 








Merchants' Ex- 








change. 








Superintendent Om- 








nibus Railroad 








Line. 







Note.— Tables I, II, and III omitted. 



APPE N DIX NO. 4. 

SUMMARY OF WORK PERFORMED IN REVIEW DIVISION. 

Review Division proper.-^FtepBaB.Uon of the mancuscript copy of the Moathly Weather 
Beview and acoompanying charts. 

InternaHonal BuUetin Mi^diviaion. — Preparation of the summary and review of interna* 
tional observations and accompany inj^charta; computation of international ten-year nor- 
mals and construction of charts based on same. 

Draughting subdivision. — Architectural, mechanical, and topographical drawings and 
tracings; mountings of maps and charts; reductions of maps; transfers of the various 
charts issued by this office; blue prints; and inspection of charts, etc. 
Respectfully submitted, 

H. H. C. DUNWOODY, 

First Lieutenant, Fourth Artillery, A. S, 0. and Assistant, 



WOEK DDNB IN REVIEW DIVISION PBOPEB DUSING THE FISCAL YBAB ENDED JUNE 

30, 1888. 

In this division have been prepared during the year twelve numbers of the Monthly 
Weather Keview, for each month from June, 1887, to May, 1888, inclusive. In the 
compilation of each issue were used from eight hundred to one thousand reports of 
meteorological observations taken at the various stations, viz: the regular Signal Serv- 
ice stations, those of voluntary and State weather observers, and of United States 
Army post surgeons. In addition to the above-mentioned reports, meteorological data 
obtained from special reports and clippings of newspapers forwarded to this office by ob- 
servers at the various stations have been used, together with such reports from tornado 
observers as have contained information of value. The tabulated data published in the 
Monthly Weather Review, which in former years was arranged for publication in this di- 
vision, is now prepared in the Records Division and furnished this room, where the data 
is charted and discussed. The meteorological journals from the regular Signal Service 
and voluntary observers (about 175 from the former and 300 from the latter each month), 
however, are examined and extracts made therefrom in the Review Division, as in former 
years. Prior to January, 1888, the work of checking the receipt of all reports from vol- 
untary observers and those of the international system was done in this division, but in 
that month this work was transferred to the R^rds Division, where it has since been 
done. From July 1, 1887, until the transfer of this work to the Records Division there 
were received in the Review Division about 2,700 reports of international simul- 
taneous observations and about 2,000 reports from voluntary observers in the United 
States. The receipt of these reports was checked and acknowledged by this division. 
During the year ended June 30, 1888, about 1,600 letters were referred to this division 
for note, recommendation, or complete action. 

The Monthly Weather Review, which for several years has been regarded as one of 
the most valuable meteorological publications extant, has contained daring the year, 
from time to time, special articles, charts, etc., bearing upon subjects of interest to me- 
teorologists as well as to the general public. In addition to the usual current matter 
presented during the year the following may be mentioned as some of the special features: 
Discussion of the subject of fog predictions for the banks of Newfoundland; charts show- 
ing for selects stations normal and current temperature curves: soil temperature and 
moisture, notes and charts; coincidence of sun spots with thunder storms and auroras; 
effect of rainfall upon temperature of the air; mean temperatures determined from obser- 
vations of maximum and minimum thermometers; observations on the thermal belt of Pol k 
County, N. C; meteorological and health chart for Ohio, August, 1887; direction of 
movement of areas of low pressure; rain and snow from a cloudless sky; hourly variations 
of atmospheric pressure; Chinook winds; self-registering barometers and thermometers; 
chart showing average date of last killing frost; charts illustrating conditions attending 
the great storm of March 11-14; normal rainfall charts for the months April to July. 

From July 1 to December 6 there were four clerks assigned to this division, but since 
the latter date there have been but three. 

Respectfully submitted. H. H. C. Dunwoody, 

First Lieuienantj Fourth Artillery, A, S. 0. and Assistant. 
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WORK PEBFOBMBD IN THE INTKENATIONAL BULLETIN SUBDIVISION OF BSVIEW DI- 
VISION DUBINQ THE YEAB ENDED JUNE 30, 1888: 

• 

The storms* Arctic ice, and fog of the north Atlantic Ocean have been charted and 
described for the Monthly Weather Review. 

The Monthly Sammary and Review of International Meteorological Observations has 
been regnlarly published. 

The work of determining from simultaneous observations furnished by co-operating 
weather services and observers the general normal meteorological conditions over the 
northern hemisphere, has been carri^ on. This work was inaugurated in March, 1887, 
with a view of issuing tabulated and charted data showing the monthly and annual press- 
ure, wind force and direction, and rainfall in the countries and at stations from which 
records of noon, Greenwich time, observations have been received from 1878 to 1887, 
inclusive. It is proposed to issue for each month charts showing respectively the nor- 
mal distribution of atmospheric pressure and the normal monthly barometer changes 
over the northern hemisphere. In the preparation of these charts there have been u^d 
in addition to the regular simultaneous observations all available reliable data deduced 
from international polar observations and reports from isolated stations throughout the 
northern hemisphere. The charts will therefore present the results of an unparalleled 
series of international simultaneous observations, considered in connection with all me- 
teorological observations of which reports have been made by co-operating weather serv- 
ices and it is believed will define with a large degree of accuracy the normal pressure 
and movements of the atmosphere over the northern hemisphere. In addition to the 
normal barometer charts th^e will be published charts showing in figures the number 
of cyclonic centers which have been traced through each square of 5° from which reports 
have been received for ten years. Lines indicating the most ftequent tracks and direc- 
tion of movement of storms in the several countries and over the oceans of the northern 
hemisphere will also appear. 

On January 1, 1888, the marine work of this office was transferred to the Hydrographic 
Office, Navy Department, and all co-operating shipmasters of the mercantile marine were 
notified of the change and requested to forward their reports of simultaneous observations 
to the agents of the Hydrographic Office who had been designated to receive them. 
Through the courtesy of the Hydrographer, the data thus collected is utilized in the in- 
ternational work of this office, and the Chief Signal Officer is enabled in return to fur- 
nish monthly north Atlantic Ocean square barometer normals and other meteorological 
data for use in connecticn with the issue of the Pilot Chart. 

Commencing with October 1, 1886, and including June 30, 1887, there have been pre- 
pared daily international charts showing the distribution of atmospheric pressure and 
the prevailing wind directions over the northern hemisphere as determined from noon, 
Greenwich time, observations. 

Respectfully submitted. 

H. H. C. DUNWOODY, 

First Lieutenant^ Fourth ArtiUrey^ A. 8. O, and Assistant. 



WORK PEBFOBMED IN THE DBAUGHTINQ SUBDIVISION OF THE BEVIEW DIVISION 

DURING THE FISCAL YEAB ENDING JUNE 30, 1888. 

International daily meteorological charts prepared, 365; international monthly mean 
meteorological charts, 12; monthly weather review charts, reduced by hand, 36; bliz- 
zard charts, reduced by hand, 13; meteorlogical charts (monthly, seasonal, and annual), 
75; other meteorological charts, completed, 75; architectural, mechanical, and topographi- 
cal drawings, 363; architectural, mechanical, and topographical tracings, 173; charts, 
forms, and miscellaneous drawings, transferred to stone, 380; international daily meteor- 
ological charts, transferred to stone, 270; maps and charts mounted, 35; charts reduced 
by pantograph, 145; blue prints made, 160; charts inspected, 102,600. 

The number of employes of this room continued the same as last year until November 
16, when Private Sumner Bangs was transferred to the instrument division; he was how- 
ever restored to this division January 12, when he was discharged at his request. The 
remaining force was then continued till the close of the year, when it became further re* 
duced by the discharge of Private George Ritter. 

KespectfuUy submitted. 

H. H. C. DUNWOODY, 

First Lieutenant, Fourth ArtiUery, A. 8, O, and Assistants 



APPEN DIX N O. 5 

REPORT ON STATE WEATHER SERVICES AND OTHER CO-OPERATING ME^ 

TEOROLOGICAL SOCIETIES, 

Signal Office, Wab Department, 

Waahinffton City, October 1, 1888. 

Sib: I have the honor to sabmit herewith my report relative to State weather serv- 
ices and other co-operative meteorological societies for the year ending Jnne 30, 1888. 

The liberal policy which th^ Chief Signal Officer has pnrsaed towards these services 
has resulted in increasing the efficiency of services already organized, and in the estab- 
lishment of new services in the States of New York, Texas, and Kentucky, which, under 
the able co-operation of those who are specify interested in utilizing meteorological data 
and making the work of the Signal Servi<^ of more practical value, promise excellent 
results for the coming year. 

The following list shows the States in which local weather services are now in opera- 
tion, with the names of directors and Signal Service assistants: 



states. 


Central station. 


Director. 


Signal Service assistant. 


Alalmnrm 


Auburn 


Prof. P. H. Mcll, Agricultu- 
ral and Mechanical Col- 
lege. 

Prof. John C. Branner, State 
geologist. 

Prof. F. H. Loud, Colorado 
College Observatory. 

Col. Charles F. Mills, secre- 
tary State Board of Agri- 
culture. 

Prof. H. A. Huston, Purdue 
University. 

Prof. J. T. Lovewell, Wash- 
burn College. 

Under direction State Poly- 
tec)^nic Society. 




Arkftnmut tt--, 


Little Rock 


W. U. Simons. 


Colorado 

Illinois 


Colorado Springs ... 
Springfield 


T.W.Sherwood. 
James Cassidy. 

0. F. R. Wappenhaus. 
T. B. Jenninm. 


Indiana ,,,,.^,.r, -...t.^tt 


Indianapolis 


Kansas .,..,.. .r.. .,.,,,.., 




Kentucky 


Louisville^ 


J. B. Marbury in charge, 
since relieved by Frank 
Burke. 

R. E. Kerkam (in chartre). 


Louisiana 


New Orleans 


Michigan 


Lansing 




N. B. Conirer (in oharKe). 


Minnesota 


Saint Paul 


Prof. W. W. Payne, Carle- 
ton College OtMiervatory 

(Northfield). 

Prof. R. B. Fulton, Univer- 
sity of Mississippi. 

Prof. F. E. Nipher, Washing- 
ton University. 

Prof. Goodwin D. Swezey. 
Doane College. 

Prof. Charles W. Friend, 
State geologist. 

Prof. W. H. Niles, Institute 
of Technology (president). 

Prof. Geonre H. Cook 


E. C. Brandenbursr. 


Mississippi r 


University 


M. J. Wright, jr. 


Missouri 


Saint Louis. 


G. A. Weber. 


Nebraska 


Crete 


0. D. Burnley, since re* 
lieved by G. A. Love- 
land. 

Charles A. Read, since r^ 


KTAVft/lA 


Carson City 


New England Me- 
teorological So- 
ciety. 

New Jersey 


Boston 


lieved by E. H. Thomp- 
son. 
O. N. Oswell. 


New Brunswick 

Ithaca ..................... 


E. W. MoGann. 


New York 


Prof. E. A. Fuertes, Cornell 
University. 

Dr. Herbert Battle, State Ag- 
ricultural Department. 

Prof. B. H. Thomas, State 
University. 

Under the auspices of the 
Oregon Immigration 
Board and Portland Board 
of Trade. 

Under direction of the 
Franklin Institute. 

Hon. A. P. Butler, commis- 
sioner of agriculture. 

J. D. Plunket, M. D., presi- 
dent State Board of Health. 

S. O. Young, M. D. (service 
organized by Galveston 
Cotton Exchange). 


Isaac W. Brewer. 


North Carolina 


Raleigh 


H. MoP. Baldwin. 


Ohio 


Columbus 


Charles M. Stronfr, 


Oreipon 


Roseburgh 


B. S. Pague. 

T. F. Townsend. 


Pennsylvania 


Philadelphia 


South Carolina 


CnlnmhlA 


William Line, since re- 


* 

fTfinneRseA 


Nashville 


lieved by H. C. Sey- 
mour. 
H. C. Bate. 


TezaSx . x... 


Galveston 


Allen Buell. 









* Formerly Lexington. 
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It will be seen that each State service is furnished with a skilled assistant of the Sig- 
nal Service, and in the detail of these assistants care has been taken to select men whose 
experience and qualifications specially fitted them for the performance of the varied and 
important duties to be performed. The detail of an assistant of this Service to aid in the 
local work is only a part of the aid rendered by the Signal 'Service to these organizations. 
The necessary supplies for the execution of the work, and the use of the Department 
frank in the collection of reports and distribution of bulletins, have been given to each 
service, without which it would not be- possible in most cases to carry on the State serv- 
ices. In addition to the above the Chief Signal Officer has secured legislation which 
authorizes the issue of instruments to such voluntary observers as obligate themselves 
to furnish reports to this Service, provided a personal bond be given to secure the Gov- 
ernment against loss. A* number of instruments have been issued to observers, and a 
large number of applications for instruments have been recently received, which, when 
supplied, will greatly increase the importance of these services both to the States and to 
the national Service. • 

These services also aid the Signal Service in the distribution of weather indications, 
cold- wave and frost warnings, a feature of the local service the value of which can 
scarcely be overestimated. With thorou||^ organization, the distribution of these 
warnings may be more complete, and the agricultural interests may be greatly bene- 
fitted. 

The directors of State weather services have been authorized to select a number of 
stations to be supplied with these warnings, and the Chief Signal Officer has authorized 
the telegraphing of the same daily at the expense of the Signal Service. Indiana has 
taken the lead in this feature of the work, and at the close of the year one hundred and 
jbrty stations were receiving the daily telegrams and displaying flags in that State; and 
numerous reports from that section indicate that this branch of the State servicet is 
greatly appreciated by the citizens of that State. This wide- distribution of the Signal . 
Service weather forecasts, especially warnings of cold-waves, will be more fully appre- 
ciated in the Ohio Valley States after one year's experience; and there will doubtless he 
a greater demand for the increase of stations in and south of the Ohio Valley. 

The organization of State services in Texas and.Kentncky will prove of special value, 
as these services will be enabled to widely distribute warnings of cold waves, ** northers, " 
and frosts, thereby warning the stock regions of Texas and the tobacco districts of Ken- 
tucky of approaching weather changes likely to prove injurious to stock or growing crops. 
The service in Kentucky is not thoronghly organized and doubtless the distribution of 
recent frost warnings, wliich were sent to that State in ample time by this Service to en- 
able the tobacco-growers to cut their crops, Was not as complete as it would have been 
had the State service been prepared for the utilizing of such warnings. The value of 
these warnings to the planters of Kentucky was pointed out by me in 1881 when I vis- 
ited that State for the purpose of organizing a State service, and had my recommenda- 
tion been carried out probably one-half of the tobacco lost during the recent frost would 
have been saved to the planters. The Signal-Service did its part of the work in the timely 
issue of the warnings, which were telegraphed to Kentucky, Virginia, and adjoining 
States. The Signal Service is also prepared to duplicate these telegrams from central 
stations in States to as many points as may be necessary, but it can not supply observ- 
ers for this purpose, and must, therefore, depend upon voluntary services of those in- 
terested, and to make the distribution of warnings effective organization of local services 
is absolutely necessary. The increase in reports of State services, the improvement in 
the character of instruments, and uniformity of methods in observing will greatly in- 
crease the importance of these valuable services. The present plan of the Chief Signal 
Officer is to secure a voluntary station in each area of 50 miles square, thus providing a 
station for almost every county in the State, and with such a distribution of stations the 
value of the data collected would increase with each year's observations, and the study 
of such data in connection with the cultivation of particular crops would be valuable to 
the farmer as a guide in planting crops. While the valuable reports are utilized promptly 
by the issue of State bulletins, they are forwarded to the central office and utilized in 
the preparation of the Monthly Weather Review, which contains a brief summary of 
each State bulletin. The rain charts of the Signal Service are much more complete since 
the organization of State services; as each chart is based upon about one thousand reports 
distributed over the various States of the country, the stotions heing most numerous in 
those States where State services are in operation. These charts, as also the tempera- 
ture charts, are of great value, and they are largely hased upon voluntary data. 

The most noticeable feature of State weather service work during the past year, and 
one which has been moat appreciated by the agricultural interests, was the weekly 
weather-crop bulletins which have been issued regularly during the growing season by 
the State services in conjunction with the weatjier-crop bulletins of the national service. 
These bulletins contain reliable reports from many observers distributed throughout the 
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State giving the weather conditions for the week and the effect of same upon the grow- 
ing crops. These reports are sent by mail at the close of each week to the St-ate center 
and for the basis of the State weather-crop bulletins, and also the basis of the telegram 
which the signal assistant sends to the Chief S.gnal Officer at Washington. The State 
bulletins are issued on Saturday, and the national weather«crop bulletin on Sunday of 
each week. The normal temperature and rainfall for each Signal Service station has 
been determined from past observations, and these are compared each week with the tel- 
egraphic reports received at the central office, and from these comparisons and the tele- 
grams from the several States the text of the weather-crop bulletin is prepared and issued 
by 12 o'clock noon, Sunday. This bulletin is then mailed back to the States, and is 
given to the press of the country in time lor Monday's morning papers. The reports 
from many States show that the bulletin is regarded by the farmers as one of the most 
valuable features of signal service work. 

The following letter from a farmer in New Jersey indicates the practical value of these 
bulletins to the agricultural classes: 

Union, N. X, July2A, 1888. 

Sib: My brother farmers come to this station within an hour after the reception of Ihe 
weekly crop bulletin, and hear it read. A score of them have charged me to convey to 
you their hearty thanks for the valuable and timely information it contains. The farm- 
ers appreciate your good work. 

This prompt intelligence can be obtained here in no other way. The condition of the 
crops of the whole State is known here within a circle of a mile from this station in a 
few minutes after the bulletin arrives, and before the close of the day in a large part ot 
our township. 

To obtain just this kind of intelligence far in advance of the farmer the sharp specu- 
lator pays a high price, and too often heretofore the farmer has accepted a price for cer- 
tain products far below their actual value. It is well known the farmer gets little 
enough for his produce, while the consumer is made to pay a high price. This bulletin 
should be widely disseminated throughout New Jersey for the benefit of its farmers. 

I might enlarge on the usefulness of this bulletin. The point in the following ** para- 
ble " is apparent to you: 

We do not raise grapes here extensively. One of my neighbors has an acre promising 
well. No rot at present is appearing here. A dealer saw the advantage of securing this 
crop rather than depend on shipments from York State or elsewhere. It being near at 
hand, he could market it at most favorable times. Yesterday he offered the farmer what 
might usually seem a &ir price. The farmer brought him to this station and I read to 
them the report from South Jersey : * ' Concords seven-eighths gone, Clintons half. ' ' The 
result was the speculator adyanced his offer $30 and the bargain closed. 

The farmer told afterwards that he considered the bulletin worth just $30 to him in 
this instance alone. Comment: The dealer was posted; so was the farmer. 
Very respectfully, 

F. L» DUNBAB. 

E. W. McGann, 

Observer, State Weather Service. 

It is to be regretted that the act providing for the organization and support of the 
New Jersey service failed to become a law after having passed both branches of the 
legisjiature, notwithstanding the numerous commendatory letters setting forth the prac- 
tical value, and, in some cases, the actual money value of the weather-crop bulletin to 
the farmers of that State. 

The successful operation of State weather services has secured to the people of those 
States in which such services are in operation many of the benefits for which these 
services were organized. The object of these services, as originally stated in the ** mem- 
orandum" prepared by committee of the general board of Signal Service assistants and 
sent by the Chief Signal Officer to all States, with a letter prepared by the same com- 
mittee appointed to consider my original suggestion relative to the organization of State 
services in connection with the Signal Service, was as follows: 

"The object of a State service should be to observe and utilize every feature of the 
weather that effects the prosperity of the inhabitants of the States, as to crops, health, 
life, etc, omitting, perhaps, those few items already provided for by the General Govern- 
ment at Washington, such as general storm predictions. The State service is therefore 
essentially a plan for the gathering and utilizing local climatic data, and eventually it 
will define precisely the localities most favorable or unfavorable to special crops, dis- 
eases, etc.'' 
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These services have now become an important feature of signal-service work, and the 
hearty co-operation of the National and State services is necessary, in order that the 
people may receive the fall benefits resulting from each service. 

The natioual service receives a large increase of valuable voluntary data contributed 
by the observeis of the State service, which is used to advantage in the current statistical 
work of this oi£ce, and which, when combined with the regular Signal-Service reports, 
furnish material for a more thorough study of the conditions attending the development 
of storms, thus contributing to the ultimate improvement of the current work of the Sig- 
nal Service. Not only are the reports of voluntary observers utilized in the preparation 
of the "Monthly Weather Review " of the national service, but they are also useful to 
the State in defining its climatic features, and for such purposes a series of observations 
from such stations become more valuable as the period covered by the observations is 
lengthened. Such meteorological records when studied in connection with crop pro- 
ductions will serve to determine the weather conditions best suited to the successful cul- 
tivation of particular crops and may become useful in determining the probable yield of 
any crop some time before harvest. 

In the more recently settled States these services are of additional value, as they fur- 
nish information to those who anticipate emigration to those States. Similar use has 
been made of the observations made in some of the older States, within which but few 
obervations had been taken; and the popular impression as to climate was erroneously 
based upon a knowledge of prevailing climate in similar latitudes. The State services 
of Texas, Colorado, Nevada, and Oregon will doubtless be the means of correcting many 
popular errors prevalent as to the climate of those States, and thereby largely increase 
the immigration thereto. 

These services have attracted the attention of a large class of intelligent observers, 
and the study of meteorology is increased, thus rendering the Signal Service reports, 
weather charts, and bulletins more useful to the public. The report of Col. Charles F. 
Mills, director of the Illinois service, furnishes an example of interest taken by the 
teachers of the public schools of that State. 

The records furnished by State services have also been used with great success by 
physicians in the study and treatment of special diseases, the State service of Michigan 
having originated with Dr. H. B. Baker, Lansing, secretary of the State Board of 
Health, who has made a most successful study of climatic changes and atmospheric con- 
ditions attending the prevalence of special diseases. Similar reasons led the State Board 
of Health of Tennessee to assume control of, and give support to, the weather service 
after the State Department of Agriculture had withdrawn its aid. The remarks of Dr. 
Plunket, president of the Tennessee State Board of Health, will be found quoted in the 
Texas bulletin for June, accompanying this report. 

Copies of the Signal Service weather crop bulletin and also those of State weather 
services are inclosed. The Signal Service assistants have generally performed faithful 
and efficient service, and I would respectfully recommend that all sergeants detailed in 
connection with State services receive the pay of sergeants at selected stations, and that 
the corporals and privates on duty as assistants be promoted to the rank of sergeant. 
The duties require more than the usual amount of traveling, as many short trips are 
necessary in the organization and inspection of stations which are made without ex- 
pense to this service but not without expense to the observer, and as this service is all 
in the public interest, I think it no more than just to provide for this additio lal ex- 
pense by the slight increase of pay which would come from their promotion. The serv- 
ices of Private Bate, of the Tennessee service, have been especially valuable in the prep- 
aration of weather crop bulletins, which have been considered valuable throughout the 
State by all interested in agriculture. 

I inclose the detailed reports from the various State-service directors, from which may 
be seen the special features of the work of each service during the year. 

No annual reports were received from the directors of the services in Colorado, and 
Kansas, and I have, therefore, selected a copy of the monthly report from each of these 
States, which will be foand among the inclosures. The Texas service was organized re- 
cently aud no annual report was rendered by the director, but the work of establishing 
a service in that State has been carried forward rapidly, as will be seen from the inclosed 
copy of the excellent bulletin that has been issued, the first number of which was for tht 
month of June. No monthly reports have yet been issued from Kentucky and New 
York, and nothing from these States will be found among the following list of inclosures. 
I am, very respectfully, your obedient servant, 

H. H. C. DUNWOODY, 

First Lieutenant^ Fourth ArtUlery^ A. S, 0. and Assistant, 

The Chief Signal Officer, 

Washington City, 
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[Indosure I.] 

ALABAMA POLYTECHNIC INSTITUTE. 

Office of Dieectob of State Weather Seevice, 
Depaetment of Natueal Histoey and Geology, 

Auburn, Ala., Jvly^, 1888. 

Sib: In complUnce with yoar reqaest I have the honor to hand yon herewith, a 
synopsis of the work done by the Alabama weather service during the past year. 

The effort has been made not so much to obtain a large number of observers as to se< 
cnre reliable workers and carefully prepared data. Some of the observers, since my last 
annual report, have retired from the service, and others have been added in the places 
thus made vacant. The service has labored under some disadvantage since its organi- 
zation on account of the lack of uniformity in the character of instruments in use. An 
effort has been made during the past year to remedy this difficulty as far as possible. 
There being no available funds at the command of the director, this undertaking was 
not so successful as one would desire. 

The co-operation of the Signal Service has been of the greatest importance to us. 
Without the aid furnished by the Chief Signal Officer the service in Alabama would 
have been an impossibility. The State has never given its sanction to the service by 
legislative appropriation, but everywhere the people have expressed an appreciation for 
the work being done, and we think results of great value to the State will be obtained 
at some period in the future. 

The monthly bulletins have been regularly issued, with the exception of one or two 
months immediately after the destruction of the central office by fire in June, 1887. 
During the crop seasons weekly reports have been made concerning the temperature, 
rainfall, amount of sunshine and the general conditions of the crops. The publications 
have been prized by parties. interested in the results, and many papers of the State have 
republished the conclusions drawn from the tabulated data. 

The daily weather and temperature predictions have been distributed by the Signal 
Service observer at Montgomery (Sergt. L. Dunne). The increase in the number of sta- 
tions has not been as large as I would desire. This branch of the service has failed to 
sustain the degree of accuracy it held in the estimation of the people during the first 
two or three years of its introduction into Alabama. Up to last year a careful estimate 
shows that the average percentage of verification reached as high as 88. This year just 
closed, however, gives only 65. This falling off is to be deplored, because the farmers 
and market gardeners were beginning to rely upon the predictions as valuable aids in 
the prosecution of the enterprises under their charge. 

The objection made by the Western Union Telegraph Company to the railroads trans- 
mitting these messages free has greatly reduced the number of stations displaying flags. 
All the railroads of the State, with two or three exceptions, had authorized their agents 
to display flags at all stations along the lines for the benefit of the public. All of this 
work has been discontinued since the Western Union Telegraph Company entered its 
protest. 

TheState Agricultural and Mechanical College, at which the central station is located has 
established a meteorological department in -connection with the agricultural experiment 
station, and this has been placed under my charge. The instrumentsdn use at the central 
station are as follows: Maximum thermometer, minimum thermometer, wet and dry bulb 
hygrometer, maximum solar radiator, minimum terrestrial radiator, barometer, wind- 
vane, llobinsoa's anemometer with electrical recording attachment, rain-gauge, and 
three sets of soil thermometers, consisting of thirty instruments, ranging from 1 inch to 
96 inches in length. 

With the facilities recently given Jthe director by the Chief Signal Officer an attempt 
will be made during the coming year to locate a station in each county of the State. 
Special observations will be made at the central station during the coming winter, and 
also at other stations, to determine the depth of the frost line and the variation of tem- 
perature at certain depths below surface of the ground. Much valuable data has been 
collected conceiving thunder storms that will be used in the future in the preparation 
of special bulletins. 

Respectfully submitted. 

P. H. Mell, 
Director, Alabama Weather Service, 

The Chief Signal Offices, 

Washingtony D, (7. 
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SPECIAL CROP BULLETIN OP THE SVATE WEATHER SERVICE, CO-OPEBATINa WITH 

THE UNITED STATES SIGNAL SERVICE. 

Auburn, Ala., week ending Jidy 28, 1888. 

[This bulletin was compiled from ireporte made by "cx>tton-belt" stations of the United States Sig:- 
nal Service and regrular observers of the Alabama service. Inasmuch as only 70 per cent, of all 
the stations have been heard ft:om,the results contained herein may be somewhat chang:ed when 
the bulletin for July is issued. Observers will please send in their reports more promptly.] 

Bat little rain fell throaghout the State during the past week, and the ground haa be- 
come very dry. The continued sunshine has enabled the farmers to clean out the 
crops, but in some sections, particularly in South Alabama, the heat without the sus- 
taining influence of moisture has scorched the tender leaves of the cotton-plant, caus- 
ing shedding to take place. 

The conditions at present are unfavorable to agricultural interests, and unless rains 
fall very soon the crops will be damaged. 

The cotton caterpillars have not materially increased since the last report, and their 
numbers are so small but little injury haa resulted. The farmers are suocessfuliy com- 
bating this insect by the use of Paris green. 

The temperature has been about normal. 

The director is now prepared, through the liberality of the Chief Signal Officer, to 
furnish maximum and minimum thermometers and rain-gauges to each county in the 
State. It would be very gratifying if towns and communities will select reliable and 
earnest observers and make immediate application to the director for instruments. 

P. H. Msll, Direeior. 



[Indosure II.] 
ARKANSAS STATE WEATHER SERVICE. 

Little Rock, Abk., July 1, 1888. 

Sir: I have the honor to submit the following report of the Arkansas State weather 
service for the year ending June 30, 1888. Mr. W. IT. Simons, observer, served as the 
director of the State weatber service of Arkansas up to March 16th, ultimo, when his 
excellency Governor S. P. Hughes appointed as director the present incumbent, Dr. 
John C. Jiranner, the State geologist, and the Chief Signal Officer detailed W. U. Simons 
to serve as his assistant. 

In the mean while Mr. Simons remains in charge of the signal station at this place, 
and, as he has but one assistant, he is unable to give as much time to the State service as 
is desirable or as is necessary to render it most useful and satis&ctory. 

The present standing of the service is very much in advance of what it wua a year 
ago. Reports made by trustworthy and intelligent observers are now received monthly 
from thirty-live stations, while reports for the weekly crop bulletin are received from 
about fifty counties. Indications are sent to twenty-two points where the tlags aro dis- 
played, and the general interest in the service is largely increased throughout the »stAte. 

Col. B. T. Embry, of Atkins, says: *'The flags are of great benefit here. The country 
people nearly all understand their meaning, and eagerly ask persons coming from ti>\vii 
of a morning *what flags are up?' and govern their day's work in accordance." 

Dr. F. A. Rewy of Portia, writes: 

*^The indications have bean phenomenally successful here, and our people place im- 
plicit confidence in them. They are of great value to fruit growers, as in their shipping 
season they gather fruit for shipment in diflerent stages of ripeness dependent on the 
prospects of their encountering warmer or cooler weather in transit." 

Similar reports come from nearly all points where flags are used. The issue of the 
weekly crop bulletin has met with very general approbation. This bulletin is used 
every Saturday, and reports are received for it from almost every county in the Slate. 
It is mailed to nearly all the county papers, and is republished by the nfajority of them 
as matter interesting to their readers. It is also telegraphed as a special to the Mem- 
phis Avalanche at that< journal's expense for publication in the Sunday morning issue. 

At several points the citizens have not only bought flags but have collected money to 
purchase instruments to be used in connection with this service. 

The Chief Signal Officer having recommended that a station maintained upon each 50 
miles square would give satisfactory results -but little eflbrt has been made to extend the 
servicef^y increasing the number of permanent stations beyond that recommended. Sev- 
eral new stations have been opened, however, for making reports, and correspondence 
had in regard to opening others. The loan of instruments by the national service has 
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been of the greatest utility in this work, and reports are now received from nearly all 
parts of the State for the Monthly Review. 

The table published in the Review has been increased, and instead of giving the high- 
est, lowest, and mean temperatures and rain-fall at the stations, it gives nearly all the 
information called for on Form 184c, the report mailed to the Keview department of 
the national service on the 15th of each month. 

An effort will be made to have some official recognition of the State servicers work by 
the next legislature, which meets in January, 1^9, and it is hoped that we may be 
able to give sufficient time and attention to our publications between this time and that 
to impress the legislature with the unquestionable utility of such a service to the com- 
munity. It is hoped, also, that the railroads in the State will co operate with the State 
service as soon as it is recognized by the legislature and funds appropriated* for the pur- 
chase of signals, and that they will authorize the display of such signals on all passen- 
ger trains crossing the State, as well as the sending of special reports of toroadoes free 
by wire from the observers to the central station. 

John C. Bbanner, 
DiT^ctoTj Slate Weather Service, 

W. U. Simons, 
Private, Signal Corps, Assistant 
The Chief Stona.l Officer, 

Washington, Z>. C, 

« 

The following copy of the monthly bulletin Issued by the Arkansas service for April, 
1888, is given to show the character of the work being done in that State : 

The mean temperature of the month was generally above the average, being at Wash- 
ington 3^.6 above the average of twenty years, Ijittle Rock 3°. 4 above eight years, Fort 
Smith 4^.2 above five years, Lead Hill 4^.0 above seven years. It was above the mean of 
the same month last year at Helena 1°. 1 , Russell ville 3°. 0, Portia 1^. 2, Eureka Springs 1°. 5, 
while it was below the average of April, 1887, at Alexander 1^.3, at Brinkley 1°.7, at Con- 
way ^.8,.at Osceola l^'.S. The highest records were 93° at Lead Hill, and 91"^ at New- 
port, liie lowest records made were 30° at Malvern, 36° at Brinkley, Heber, and Lead 
Hill. 

Frosts were reported on the 13th at Lead Hill, Lonoke, Portia, and Memphis, Tenn., 
and at Portia the 30th. The one of the 13^h was observed in the valleys only at Eureka 
Springs. 

The rain-fall was largely in excess through the western portions of the State, being at 
Fort Smith 2.40 inches greater than an average of five years, Washington 1.15 inches 
above twenty years; at Conway, 4.15 inches; at Russellville, 2.70 inches; Eureka Springs 
1.02, and Alexander .18 inches, above the same month last year. While it was below 
the average of eight years at Little Rock 4.28 inches ; at Lead Hill, 2.70 inches; below 
seven years record at Helena .40 inch ; and Osceola .20 inch below ApriL1887. 

Thunder-storms were reported on five days at Lead Hill, four at Alexander and Con- 
way, three at Portia, two at Lonoke, and one at Fort Smith, Heber, Little Reck, Osce-. 
ola, Paris, Tex., Eureka Springs, and Washington. The thunder-storm of the 6th was 
observed at the greatest number of stations, being reported from Lead Hill, Conway, 
Alexander, Fort Smith, and Heber. The one of the 23d was reported from Lead Hill, 
Alexander, Little Rock, and Lonoke. 

Solar halos were observed at Little Rock the 7th, and Lead Hill 11th and 23d. 

Lunar halos reported from Little Rock and Fort Smith the 23d, and Cairo, III., 22d. 

Rainbow was observed at Little Rock the evening of the 23d, lasting about half an 
honr, and until a few minutes before sunset. 

Hail of large size at Alexander at 1.50 a. m. the 7th. But few unusual phenomena 
were reported during the month, and although brisk to high winds occurred at several 
places there is no report of a cyclone or tomato during the month and but little damage 
reported from winds or thunder-storms. There has been no report so far received of 
baf&lo gnats, although last year they were numerous in the bottoms as early as the Gth 
of the month. There has been somo complaint of the cut-worm, especially in the cen- 
tral sections of the State. In some places they have destroyed whole fields of corn and 
garden crops. The strawberry crop promises to be above the average, and the apple and 
peach crop will be very good this year ftom the present indications. 
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Summary of meteorologidal reports of the Arkarisas weather service for April , 1888. 



Place. 



Alexander 

Altus 

Arkansas City f 

Brinkley , 

Buck Bangle 

Cairo. Ill 

Conway 

Dallas..... 

Dayton 

DeValPsBluflf 

Eureka Springs 

Malvern 

Forrest City. 

Fort Smith 

Heber 

Helena ». 

Insane asylum 

Lead Hill (NE. of) 

Little Rock 

Lonoke 

Memphis, Tenn 

Monticelloi 

Newport 

Osceola 

Palarm 

Parag:ould 

Paris, Tex 

PineBluflL 

Portia , 

Prescott 

Russellville 

Shreveport, La 

Texarkana t 

Washington 



County. 



No.of 
days. 



Pulaski 

Franklin... 

Desha 

Monroe 

Howard .... 



30 



11 
30 



Thermometer. 



High 
est. 



o 
88.0 



84.0 
85.0 



Faulkner..... 

Polk 

Sebastian 

Prairie 

Carroll 

Hot Springs. 
St. Francis.. 

Sebastian 

Cleburne 

Phillips. . ... 

Pulaski 

Marion 

Pulaski 

Lonoke 



Drew 

Jackson 

Mississippi.. 
Faulkner..... 
Greene 



Jefferson.. 
Lawrence 
Nevada.... 
Pope 



Miller. 

Hempstead. 



Total average for the State 



80 
80 
30 



22 
80 
80 
80 
80 
30 
30 



30 
30 
30 
30 



30 
30 



30 
30 

3a 

30 
30 
30 
9 
30 



!••••••• 



82.5 
82.0 
92.0 



Low- 
est. 



Aver- 
age. 



o 
44.0 



62.0 
86.0 



86.0 
86.0 
89.0 
84.0 
89.7 
90.0 
86.0 



94.0 
86.0 
85.0 
86.0 



91.0 
81.0 



91.0 
87.0 
89.0 
93.0 
90.0 
87.0 
82.0 
89.0 



87.5 



40.0 
42.0 
45.0 



37.0 
34.0 
30.0 
48.0 
41.5 
36.0 
43.0 



36.0 
43.0 
43.0 
43.0 



40.0 
50.0 



48.0 
43.0 
41.0 
45.0 
40.0 
46.0 
42.0 
50.0 

41.8 



o 
65.3 



72.1 
65.9 



Rain- 
fall. 



In. 

.90 



Name of observer. 



61.4 
61.0 
6L9 



65.8 
63.1 
60.2 
67.1 
65.0 
64.8 
66.3 



65.3 
66.2 
68.0 
66.0 



62.8 
64.3 



68.0 
67.9 
65.5 
66.2 
66.3 
69.3 
63.1 
67.0 



65.2 



.07 

C) 



3.08 
4.25 
7.07 



.50 

8.64 

.13 



7.24 

(t) 
1.80 



1.98 

.84 

1.37 

1.15 



1.97 
2.40 



4.59 
4.64 
3.10 

,79 
3.90 
4.49 

.50 
6.62 



2.91 



I. Williams. 

L. B. Crenshaw.* 

C. C. Martyn. 

C. A. Potter.* 

T. J. Draper, M. D. 

C. L. Bozzell, U. S. observer.* 

A. P. Robinson, C. E. 
Thad M.* Carder. 

T. C. Miller, M. D. 

B. J. Wilson.* 

A. H. Foot.* 
W. B. Burns.* 
GeorgerOwens.* 

R..Q. Grant, U. S. observer." 

P. Reeder, M. D. 

George Warren.* 

P. O. Hooper, M. D.* 

Silas C. Tumbo. 

W. U. Simons, U. S. observer.* 

W. H. Pyburn. 

E. A. Evans, U. S. observer.* 

E. B. Windes.* 

F. S. Morgan. 

Dr. D. A. Richardson. 

B. F. Dufield, C. B.* 
James Elliott. 

E. S. Stephens.* 
W. S. Walker. 

F. A. Rew, M. D.* 
William Friganza.* 
W. S. Frasey.* 

M. Herman, U. S. observer.* 
M. J. Nash.* 
A. H. Carrigan.* 



*United States standard instruments. f Not counted in State average. X No record. 

Weekly crop hvlletin of the Arkansas weather service in co-operation with the United States 
Signal Service for the week ending Saturday'^ July 28, 1888. 

The Tolonteer observers of the Arkansas weather service have reported as follows for 
the week: 

EainfalL — The rainfall is generally below the average, and what has fallen has been 
distributed in a very partial manner. In some places local showers of over an inch ex- 
tending over an area of a few miles, or even a few acres only. The crops are not, how- 
ever, suffering to any great extent, although the uplands are becoming dry, and crops 
will soon show the effectstof dry, hot weather. 

Temperature. — The temperature lias been about, or slightly above, the average, ex- 
cept in the southern counties, where it was below the average, especially at night. 
While slight complaints are made on this account, still it has not aflfected crops to any 
great extent, and the general excess of sunshine has helped to work out the grass from 
crops where not too far advanced for work. 



KEPORTS BY COUNTIES. 

Arkansas. — Field crops not suffering, but gardens are for rain. 

Ashley, — Crops fair, and will be a good yield if rains continue when needed. 

Benton. — Crops needing some raiu. 

Boone. — Corn not well cultivated; is suffering for rain; other crops are not. 

Bradley. — Cotton and corn far above average to date. 

Chicot. — Past week favored cleaning out grass; rain not needed yet. 

Dallas. — Crops beginning to suffer for rain. 

Faulkner. — Corn and cotton favorably affected. 
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Fvtton, — Very favorable weather for all crops. 

Hempstead. — After so mach wet the dry weather is very trying, bat no actaal snfiering 
yet. 

Hot Spring. — Bottom lands not suffering; high lands, planted late, will soon show 
distress without rain. 

Johnson. — Com very flattering; wheat tarning out very well; considerable fruit being 
evaporated. 

Lafayette. — Cotton forming and doing very well; fruit and sweet potatoes flne. 

Lawrence. — Crops are very promising; watermelons in excess. 

Logan. — Com and cotton continue very fine; showers in county principally north. 

Lonoke. — Crops in good condition except some late corn needs rain. 

Madison. — Corn and vegetables need rain, but no serious damage yet. ' 

Ouachita. — Cotton in places suffering for rain; local showers helping out. 

Phillips. — Cool nights and hot days unfavorable; cotton out of grass; com doing well. 

Pike. — Corn and cotton excellent; millet good; fruit abundant; vegetables never 
better. 

Pope. — Crops so tender from previous rains the hot sunshine is injurious to them. 

Prairie.- -All crops looking well; millet being harvested. 

Pulaski. — Crops of all kinds very fine to date; local showers are doing good. 

Randolph. — Com and cotton very favorably affected. 

Sevier. — Late corn needs rain, cotton doing well. 

Union. — Cool nights and hot days not favorable to cotton; ground getting dry. 

Van Buren. — Early corn safe; cotton well formed; crops to date were never better. 

Washington. — Good weather for hay; abetter crop never made; fraib above average. 

Woodruff. — Corn never better; cotton excellent. 

John C. Bbanneb, 
Directory State Weather Service. 

W. U. Simons, 
Private^ Signal Corps^ Assistant, 



[InoloBure III.] 



COLORADO WEATHER SERVICE. 
Bulletin of tlie Colorado Meteorological Association^ May^ 1888. 
The following new stations appear in the present bulletin: 



stations. 



Baena Vista 
Julesburg.... 
Snyder 



Latitude. 



38 50 
40 58 
40 20 



Longitude. 



106 10 

102 10 

103 30 



Elevation. 



7.960 
3,440 
4,154 



Observer^. 



W.H. Bradley, M.D. 
Hiram Sapp. 
W.E.Wolfe. 



At the beginning of the month an area of low barometer was passing from Wyoming 
through the northeastern part of this State into Nebraska, and thus the pressure in 
Color^o was reduced to the lowest point of the entire month, on the 1st or 2d day. 
Directly afterward the State was included in a wedge of high pressure extending from 
the north, which developed into a local high area on the 4th; and the latter, without 
much apparent motion, faded out and was replaced by a shallow low. On the 7th this 
low began moving east, being displaced by another arm of high pressure extending south- 
ward. . The rise of pressure thus produced was at some stations the greatest of the 
month, but at Pike's Peak it was of minor importance, and everywhere of short dura- 
tion. The pressure fell to the 10th, when a loop of the isobars connected Colorado 
with an area of less pressure in the north. The 10th may be considered the close of a 
period of precipitation, as comparatively little rain or snow fell afterward until the 15th, 
from which date'iuntil the end of the month, with the exception of two or three days 
(especially the 18th and 19th), rain was again frequent. 

Between the 10th and 15th the pressure in Colorado was generally high, though a 
low area was situated in Texas on the 11th. But on the 15th a low area in the far 
northwest made a sudden sweep into Kansas, and was followed two days later by an- 
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otter from Utah. After the depression of the 17th, a series of rapid, slight changes 
took place, no marked low areas being developed in this part of the country; although 
several slight depressions occurred and disappeared. The last of them, on the 26th, exe- 
cuted the most marked influence, and was succeeded by a considerable rse, which 
persisted through the closing days of the month. 

The rainfall ior the month was well distributed through its duration, there being no 
extended period of drought affecting the State at large. On the whole, its amount was 
slightly in excess of the normal, although Denver, Laa Animas, and Pueblo, as well as 
Pike's Peak, report a deficiency. The latter is an instance of the defect in snowfall 
which has prevailed over the mountain region in general during the winter just closed, 
and which can hardly hardly fail to affect ii^juriously those sections which depend .on 
irrigation. 

The temperature lias been cool for the season, and frosts occurred late in the month, 
as shown in the State summary. 
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Mean temperalure from thermograph record. 



Statioiui. 



Alma 

Colorado Springs 

Denver 

Pandora. , 

Pikers Peak 



2 a. m. 


8 a. m. 


2 p. m. 


8 p. m. 


29.2 


36.4 


44.3 


36.4 


46.7 


51.4 


60.3 


64.2 


49.5 


46.5 


61.0 


58.0 


86.9 


48.4 


55.7 


45.4 


19.3 


20.7 


25.9 


21.4 



Omnparaiive temperature and precipitation for May. 



Mean. 



36.6 
53.2 
53.8 
46.6 
21.8 



Stations. 



Alma 

Aspen 

Canon City 

Colorado Springs.... 

Denver 

Fort Collins 

Georgetown 

Glenwood Springs.. 

Ilusted 

Iu{4ho Springs 

1^8 Animas 

liongniont 

Monte Vista 

Pandora 

Pike's Peak 

Pueblo 

Ranch near Como... 

Saguache 

T.S.Ranche 

Trinidad 



Temperature. 



No. of 
yearn. 



2 
1 
L 
11 
16 
1 
1 
1 



1 
6 
1 
1 
1 
14 
1 
3 
1 
1 
2 



Mean 
for pre- 
vious 
years. 



41.8 
53.1 
62.4 
55.3 
56.2 
66.4 
49.2 
64.5 



53.3 
59.6 
60.1 
57.4 
46.6 
22.6 
63.1 
44.1 
62.0 
61.1 
60.6 



May, 

1888. 



37.5 
43.5 
60.2 
52.4 
53.2 
64.0 
44.9 
55.0 



48.7 
59.5 
53.2 
55.1 
46.6 
21.3 
58.6 
38.9 
50.2 
58.2 
60. 6 



Excess 
or defi- 
ciency. 



—4.3 
—9.6 
—2.2 
—2.9 
-3.0 
—2.4 
—4.3 
—9.5 



—4.6 
—0.1 
—6.9 
—2.3 

0.0 
—1.3 
—4.5 
—6.1 
—1.8 
—2.9 

0.0 



Precipitation. 



No. of 
years. 



14 
1 
2 



Mean 
for pre- 
vious 
years. 



1 


0.57 






11 


2.31 


16 


2.78 


1 


0.94 


1 


1.17 


2 


1.60 


1 


0.31 


6 


2.45 



0.50 



3.76 
3.23 
0.32 



0.85 



May, 

1888. 



0.76 
3.42 
1.16 
2.42 
2.66 
4.62 
2.83 
1.28 
5.33 
4.13 
0.58 
4.11 
0.84 



2.40 
0.69 
1.66 
0.61 
3.97 



Excess 
or defi- 
ciency. 



+0.19 



+0.11 
—0.12 
+3.68 
+1.66 

+3.'73 
+3.82 
—1.87 



+0.34 



—1.36 
—2.54 
+1.34 



+i.i;2 



STATE SUMMABT. 

AtmoapJteric pressure (in inches). — Monthly mean, 29.98; maximum observed, 30.41, 
at Denver, on the 7th; minimum observed, 29.37, at Las Animas, on the 2d; range for 
State, 1.04. 

Teinperature (Deg. F.) — Monthly mean, 48.3; highest monthly mean, 60.6, at Trin- 
idad; lowest monthly mean, 21.3, at Pike's Peak; maximum, 91.7, at Glenwood Springs, 
on 15th; minimum, 6.7, at Pike's Peak, on the 3d; range for State, 85.0; greatest local 
monthly range, 55.0, at Glenwood Springs; least local monthly range, 5.1, at Pike's 
Peak; greatest daily range, 55.0, at Glenwood Springs, on the 15th; least dally range, 
2.0, on the 4th, at Climax. 

Precipitation^ including melted sruno (In inches). — Average for the State, 2.38; greatest, 
5.81, at Julesburg; least, .17, at Grand Junction. 

Wind. — Prevailing direction, west. 

Snovf (dates o/).— Akron, 2, 6; Alma, 2, 4, 5, 6, 7, 9, 10, 15, 16, 17, 21, 23, 27, 29, 30 ; 
Aspen, 2, 4, 5, 6, 7, 8, 17, 25, 26, 31; Buena Vista, 2; Castle Rock, 5, 9, 27; Climax, 4, 5, 6, 
7, 8, 9, 10, 15, 16, 17, 22, 23, 24. 27, 28, 31; Denver, 6, 7; Forest Glen Farm, 2; Fort 
Lewis, 2; Georgetown, 2, 4. 5, 6, 7, 8, 21, 22, 23, 26, 27; Glenwood Springs, 2; Home, 
5, 6; Husted, 2, 3, 27; Idaho Springs, 3, 5, 6, 7, 17; Julesburg, 7; Longmont, 5, 6, 7; 
Pandora, 2, 4, 5, 6, 7, 17, 27; Pike's Peak, 2, 3, 4, 5, 6, 7, 9, 10, 13, 16, 17, 18, 19, 21, 
23, 25, 26, 27, 28; Ranch near Como, 2, 4, 7, 8, 16, 17, 22, 23, 26, 27; Red Cliff, 2, 3, 4, 
5, 6, 7, 8, 10, 17, 21, 22, 23, 26, 27, 29, 30; Thon, 2, 6, 7, 27; Trinidad, 2, 6; Walden, 2, 
4 25 27 28 

' Eain (dates o/).— Akron, 2, 5, 6, 8, 9, 16, 21, 22, 23, 24, 26, 27; Alma, 15, 26, 27; Aspen, 
2, 5, 6, 7, 8, 10, 19, 21, 22, 23, 28, 29; Beuna Vista, 6, 7, 9, 10, 16, 17, 18, 21, 22; Canon City, 
5, 6, 7; Castle Rock, 2, 5, 9, 10, 14, 15, 17, 20, 21. 22, 23, 24, 26, 27; Colorado Springs, 2, 
5, 6, 8, 15, 17, 18, 19, 20, 21, 22, 23, 24, 26, 27, 28, 30, 31; Denver, 2, 3, 4, 5, 6, 7, 8, 15, 
16, 17, 20, 21, 22, 23, 24, 25, 26, 27, 28; Forest Glen Farm, 5, 6, 7; Fort Collins, 3, 4, 5, 6, 



80 BEPORT OP THE CHIEF SIGNAL OFFICER. 

7, 8, 9, 10, 15. 16, 17, 20, 21, 22, 23, 2J, 26, 27, 31; Fort Lewis, 27, 29; Georgetown, 4, 

5, 10, 15, 17, 21, 23, 24, 30; Glenwood Springs, 3, 4, 6. 6, 7, 8, 9, 10, 15, IG, 17, 20, 21, 
23, 25, 26, 27, 31; Grand Junction, 3, 7; Hartsel, 20, 21, 26, 30; Home, 5, 6, 31 ; llnsted, 
2, 3, 5, 6, 10, 15, 17, 18, 19, 20, 21, 23, 24, 26, 27, 28, 29, 30, 31; Idaho Springs, 2, 4, 5, 

6, 7, 15, 17, 20, 21, 22, 23, 24, 25, 26, 29, 30; Julesbiirg, 2, 5, 7, 10, 11, 15, 10, 17, 18, 

20, 21, 22, 23, 25, 27, 31; Las Animas, 5,8, 21, 23, 26, 27, 28, 30; Lougmont, 2, 4, 5, 6, 7, 
10, 15, 16, 20, 21, 22, 23, 24, 25, 26, 27; Minneapolis, 2, 3, 5, 9, 10, 17, 21, 24, 30; Mon- 
trose, 2, 4, 5, 6, 7, 15, 17, 21, 26, 27, 29, 31; Pandora, 8, 18; Paeblo, 5, 6, 7, 17, 21, 23, 
26, 27, 30, 31; Ranch near Como, 10, 15, 30, 31; Red Cliff, 4, 5, 6, 7, 8, 9, 10, 15, 16, 20, 

21, 23, 25, 30, 31; Sagnache, 6, 7, 15, 17, 27;- Snyder, 20, 21, 22. 23, 21, 25, 26, 27; T. 
S. Ranch, 2, 5, 6, 7, 23; Thon, 5, 17, 21, 22, 23, 26, 27; Trinidad, 4, 5, 6, 7, 8, 9, 15, 
16, 19, 20, 21, 22, 23, 29, 30. 31; Walden, 2, 6, 6, 7, 10, 13, 15, 16. 

Sfeet (da<e«).— Aspen, 2, 7, 8, 17; Pike's Peak, 23, 24, 30; Ranch near Como, 5, 0, 22, 
25, 28, 30; Thon, 5, 6, 7. 

Bail (d<i<e«). —Akron, 4. 26; Alma, 5, 15; Aspen, 5, 20, 25, 28; Castle Rock, 21; Colo- 
rado Springs, 30; Fort Collins, 23; Georgetown, 2, 21; Husted. 2, 23; Idaho Springs, 20, 
22; Longmont, 24, 25, 27; Pike's Peak, 5, 15, 17, 20, 21, 22, 23, 24, 26, 29, 31; Red Cliff, 10, 
23; T. S. Ranch, 6; Thon, 2, 21, 24, 25, 26. 

Frost {dates).— As^n, 24; Colorado Springs, 12, 19; Denver, 12, 18,22; Husted, 4, 12, 
18, 22, 24, 29; Julesburg, 8; Las Animas, 12, 18 ; Longmont, 3, 8, 12; Montrose. 3, 8, 
18, 28; Pike's Peak, 16; Red Cliff, 3, 4, 7, 11, 12, 13, 14, 15, 18, 19, 20, 21, 22, 23. 24, 
25, 26, 29, 30, 31; T. S. Ranch, 7, 8; Thon, 12, 18, 22, 24; Trinidad, 22; Walden, 29. 

Fog (d<ife,s).— Akron, 17; Red Cliff, 6, 7, 8, 9; Thon, 26; Walden, 5. 

TImnder storms (dates). — Akron, 2 ; Alma, 15, 21, 25; Aspen, 25; Castle Rock, 20; Colo- 
rado Springs, 5, 15. 17, 18, 19, 21, 23, 24, 30, 31; Fort Collins, 22, 25; Georgetown, 2, 22, 
25 ;Glenwood Springs, 8; Idaho Springs, 29, 30; Julesburg, 10, 16, 20, 21, 31; Longmont, 
15, 16, 21, 23, 24, 2n, 27; Minneapolis, 24; Ranch near Como, 2, 4, 15, 22, 29, 30; Snyder, 
20, 21, 25; Thon, 14, 21, 22, 23, 25, 26; Trinidad, 2, 15, 16, 20, 22; Walden, 15, 16. 

Solar Jtalo {date). — Las Animas, 6. 

Lunar halo {date). — Pike's Peak, 22. 

Farhelia—T. S. Ranch, 9, 10. 

Observers are specially desired to note and report to this office all phenomena bearing 
upon the advance of the season, as manifested in animal and vegetable life, the first 
appearance of different species of birds, insects and other animals, the leafing and blos- 
soming of common trees and herbs, etc Such notes will also be welcomed from any 
persons who may not be regular observers. 

We desire, during this season, special reports on the condition of crops from month to 
luoutli, with comparisons with previous years — the amount of irrigation done and notes 
on crops raised without irrigation. For the purpose of carrying out this feature of our 
work, we urgently request our observers and friends interested to bring the matter 
before the farmers in their vicinity, asking them to furnish us the data desired. They 
will be provided with the necessary forms, and copies of the bulletins containing their 
reports will be mailed them. 

Observers are particularly requested to be prompt in sending in their records of ob- 
servations, especially those which comprise the closing days of the month, in order that 
the bulletin may be prepared without unnecessary delay. 

Volunteer observers wanted in every county. 

To our readers desirous of consulting works on meteorology we recommend the follow- 
ing: The American Meteorlogical Journal (monthly), $2 per annum. A Treatise on Me- 
teorology, by Prof. Elias Loomis; price $1.50. Weather, by Hon. Ralph Aberoromby 
(just published), $1.75. Recent Advances in Meteorology, by Prof. William Ferrel 
(forming part of the Report of the Chief Signal Officer for 1885). 

The Journal is the standard meteorological magazine of the United States. Professor 
Loomis' treatise has been the standard text-book on the subjec t for twenty years. The 
results of recent study are contained in the two latter works, of which Professor FerrePs 
is strictly mathematical; the other (by a foremost English authority) is inductive in 
method and much easier to read. We shall be pleased to procure any of the above for 
our readers on receipt of the quoted price. 

Correspondence in regard to observations, or to the display of weather signals, on the 
subject of membership in the Colorado Meteorological Association, or of contributions 
to its treasury, should be addressed to this office. 

F. H. Loud, 

THreetor of Observations, 
T. W. Sherwood, 
Corporal^ Signal Corps^ Assistant. 

Colorado College Meteorological Observatory, 

Colorado Springs j Colo>, May, 1888. 
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[Indosure IV.] 
ILLINOIS STATE WEATHER SERVICE. 

SpbingFIELD, July 23, 1888. 

Deau Sib: In compliance with your request of the 5th ultimo, I have the honor to 
submit the following report of the operations of the Illinois State weather service dur- 
ing the year ending June 30, 1888. 

This service has been in operation over ten years, and in fullness and efficiency of work 
will compare most ^vorably with any other service in the United States. It is con- 
trolled and supported by the State board of agriculture, and that without any special 
legislation or appropriation, and with comparatively little expense, considering the large 
amount of work done and the extent and character of the information famished to the 
public. 

Ten years ago but few observers could be secured and the extent of the work was nee- 
essarily limited. The interest in meteorology has, however, increased steadily, and now 
observing stations have been established in nearly all the counties in the State. At 
these stations the weather conditions are recorded daily, and are reported monthly to 
the central office at Springfield, where they are arranged, tabulated, and published in 
the Monthly Weather Review. It is expected that observing stations will soon be es- 
tablished in the few counties not yet occupied. 

It has been a very difficult matter to find suitable parties willing to incur the expense 
for instruments and spend the time required to make observations and prepare reports. 
The frequent objections on this score urged by parties solicited to act as observers are 
now removed by the enterprise and interest manifested in the State weather service by 
General Greely, the Chief Signal Officer, who has kindly consented to lend instruments 
sufficient to equip stations in the unoccupied counties. Thus the reports of this service 
will soon represent every portion of the State, and be more complete during the coming 
year than heretofore. 

The State covers such an extensive area from north to south (385 miles) that to meet 
the requirements of climatic conditions, which change rapidly in a north and south di- 
rection, the State has been divided into three divisions — the northern, comprising 33 
counties, extending to and containing on the south the counties of Henderson, Warren, 
Knox, Peoria, Woodford, Livingston and Iroquois; so that its southern boundary ap- 
proximates to latitude 40° 3K; the central, comprising 35 counties, extending thence south 
to and including the counties of Calhoun, Jersey, Macoupin, Montgomery, Shelby, Cum- 
berland, and Clark, making its southern line approximate to latitude 39°; the southern, 
comprises the 33 remaining counties. 

The following is a list of the names and addresses of the regular observers who reported 
during the year, and whose reports were used in making up the Monthly Weather Re- 
view: 



Observer. 



D.E. Bobbins 

G. L.Boza^ll 

M. S. O.udyn, Ph. G 

E. L. Lawrence 

Ezra Stetson 

Charles H.Beeler 

S.W.Gailey 
A. Burr 

C. If. Myers 

J. K. Eberle 

J.B.Sheapley 

L.A.Michels 

William Rogan 

William Deader 

H.CFrankinfield 

Johi\B. Templeton 

S.F. Wilson 

Boswell Dow 

Miss Mary lies , 

Royal T.Morgan 

Wilbur T. Cook 

B. P. Miehels 

(George Strong 

Joseph Urbanl 

Fr.Dienelt 

John McPherson 

Miss Mary C.Bennett 

WAB 88— VOL IV^ 



Post-offloe. 



Payson 

Cairo 

Greenville .. 
Belvidere .... 
Neponset .... 

Lanark 

Ashland 

Philo 

Mahomet .... 

Pana 

Martinsville 

Flora 

Carlyle 

Mattoon 

Chicago 

Palestine .... 

Neoga 

Sycamore.... 

Camargo 

Wheaton , 

Paris 

Albion 

Eberle 

Vandalia .... 

Melvin 

Benton 

Fairview , 



County. 



Adams. 
Alexander- 
Bond. 
Boone. 
Bureau. 
Carroll. 
Cass. 
Champaign. 

Do. 
Christian. 
Clark. 
Clay. 
Clinton. 
Coles. 
Cook. 
Crawford. 
Cumberland 
De Kalb. 
Douglas. 
Du Page. 
Edgar. 
Edwards. 
Effingham. 
Fayette. 
Ford. 
Franklin. 
Fulton. 
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Observer. 



Charles Carroll, jr 

P.J.Bates 

George VV.Bartletl 

William P. Gibbs 

P.Z.Go8ewich 

J.S. Abbott 

It. Hodson 

N.W. Thornton 

Henry Upsall 

Frank Hopkins 

John R Harris 

A.M.Cheney , 

Fr. Schaub 

M.M. Bobbins 

W.M.Wells 

J. S. Seely 

T. A. Wetmore 

J. M. G. Carter 

L.R.F. Griffin 

J. O. Harris 

J. A. Fyffe 

Matthias Schick 

Isaac Young 

L.H.Sullivan 

N.M.Baker 

A.C. Gitth 

J. L. R. Wadsworth 

J. L.Hallam , 

A.C. Price 

W. H. Williamson 

J.F.Culp 

J. D. Young" 

Lon W.Rost 

Johfn W. Jame» 

George D. Sillimau 

W. O. Davis 

Tyler McWhorter 

S. P. Douglass 

J. W. Potts 

P. J. Hasenstab 

William Feary 

Fred Brendel 

J. A. Anderson 

J. W. C. Gray 

Jj. Eastman 

M.J. Hassler 

J.E. Y. Hanna 

B. C. Taber 

A. T. Purviance 

W. J. S. Cathcart 

Charles H. Fahs 

R. R. Martin 

Gregg & Grace 

John Craig. 

George C. Noyes 

Elihu Armitage 

A. H. Hatch 

Edwin Butler 

S.P, Chappel 

G. Leibrock 

John Wright 

J.E. Terborg 

W. R. Jewell 

Miss C. J. Trego 

James Pool 

J. C. Hutchison 

Q. Tucker 

Jacob Hall 

Miss Maud Alexander 

Aw Nash 

J. J. Fly 

J. Jj, Budlong 



Post-office. 



Shawneetown 

White Hall 

Morris 

McLeansborough , 

Keokuk, Iowa 

Elizabethtown 

Oquawka 

Gteneseo 

Watseka 

Makanda 

Newton 

Jersey ville 

Galena , 

Aurora 

Elankakee 

Oswego 

Oneida 

Waukegan ., 

Lake Forest , 

Ottawa 

Sumner 

Pralrieville , 

Pontiac 

Reason 

Decatur. 

Virden 

Collinsville 

Central ia 

Lacon 

Havana 

Mason City , 

Pellonia 

Macomb 

Marengo 

Woodstock 

Bloomington 

Aledo. 

Renault 

Raymond 

Jacksonville 

Mount Morris 

Peoria , 

Three Mile , 

Atwood 

Griggsville 

Louisiana, Mo , 

Golconda 

Mound City 

Hennepin 

Jordan's Grove .... 

Olney 

Davenport, la 

HarrisDurg. , 

Springfield , 

Camden 

Exeter 

Windsor. , 

Toulon 

£(aint Louis, Mo...., 

Mascoutah 

Cedarville 

Pekin 

Danville 

Hoopeston 

Mount Carmel 

Monmouth 

Richvlew 

Fairfield 

Sterling 

Joliet 

Pulley's Mill 

Rockford , 



County. 



Gallatin. 

Greene. 

Grundy. 

Hamilton. 

Hancock. 

Hardin. 

Henderson. 

Henry. 

Iroquois. 

Jackson. 

Jasper. 

Jersey. 

Jo Daviess. 

Kane. 

Kankakee. 

Kendall. 

Knox. 

Lake. 

Do. 
La Salle. 
Lawrence. 
Lee. 

Livingston. 
Logan. 
Macon. 
Macoupin. 
Madison. 
Marion. 
Marshall. 
Mason. 

Do. 
Massac. 
McDonough. 
McHenry. 

Do. 
McLean. 
Mercer. 
Monroe. 
Montgomery. 
Morgan. 
Ogle. 
Peoria. 
Perry. 
Piatt. 
Pike. 

Do. 
Pope. 
Pulaski. 
Putnam. 
Randolph. 
Richland. 
Rock Island. 
Saline. 
Sangamon. 
Schuyler. 
Scott. 
Shelby. 
Stark. 
Saint Clair. 

Do. 
Stephenson. 
TazewelL 
Vermillion. 

Do. 
Wabash. 
Warren. 
Washirigtoh. 
Wayne. 
Whiteside. 
Will. 

Williamson. 
Winnebago. 



Some of the parties above named are new observerSi but many have been reportixig 
ever since the establishment of this weather seryice, and all have been doing efficient and 
commendable work. They have manifested a deep interest in the work of collecting and 
disseminating meteorological information of general interest to all classes, and the public 
has thereby become better educated on this subject, and received corresponding benefits 
therefrom. 

The State Teachers' Association has manifested much Interest in this work and has 
inaugurated a series of studies in this science that will tend to direct much attention to 
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its study in future. At the annual meeting of this body, held December 29, 1886, the 
following resolution was adopted: 

** Whereas the science of meteorology is deservedly attracting more attention each suc- 
ceeding year at the hands of educators; and 

** Whereas the national and State signal services are collecting much valuable data of 
general interest to the public and especially to all engaged in teaching physical sciences; 
and 

** Whereas the teachers' of the State can derive much benefit from the signal service, 
and should render all possible aid in promoting the interest in this science: Therefore be it 

** Beaolvedf That a standing committee of three be appointed by this association, on 
meteorology, and that the committee be instructed to co-operate with the Chief Signal 
Officer at Washington and the director of the State weather service at Springfield, in 
collecting and disseminating among the teachers of the State such information relating 
to the science of meteorology as may be of value to the educational interests." 

Immediately after this action on the part of the State Teachers' Association the fol- 
lowing circular was sent to all the teachers in the State: 

Tecuiliera of Illinois : 

At the last meeting of the Illinois Teachers' Association the undersigned were ap- 
pointed a committee to bring to the notice of the teachers of the public schools the 
benefits to be derived from systematic meteorological observations. 

**The attention which the subject is receiving by the agricultural and commercial 
interests indicates its practical utility. • 

*' Evidently a very useful training in some of the methods of physical science may be 
derived at trifling expense of money, time, and trouble, from the practice of regular and 
precise observations of the weather and of the indications of the thermometer, barometer, 
and other meteorological apparatus, and if to this be added the keeping of an exaCt and 
continuous record under the guidance and supervision of principals or teachers, still fur- 
ther interest and value will be given the exercise. 

' ' The relation which this study bears to that of physical geography is such as to create 
a greater interest in the study, by bringing the pupils into an actual knowledge of the 
datn from which are deduced the laws governing climatic conditions. 

' * The habits formed by the observation of the phenomena of nature and the awakening 
of the spirit of investigation, and the recording systematically of its facts, all tend to 
commend the subject to the favorable attention of the educators of the State. 

''The limits of the work need not stop at observation upon meteorological conditions, 
bat can probably be extended to recorded observations upon the migratory flight of 
birds; the appearance of insect and vegetable life; the leafing of the trees; the blooming 
of the flowers, with notes upon their progressive development and disappearance, to- 
gether with all other like phenomena; making a record to be continually referred to 
with increasing interest and profit, by not only the pupils, but the community, and form- 
ing habits which will go out with them into life. 

''As an encouragement to this work, the State weather bureau, acting in concurrence 
with the U. S. Signal Service, will furnish to all applicants blanks for the registration 
of observations, and will gladly receive and collate for publication in the Monthly 
Weather Review all carefully made records, thus making the school weather reports a 
part of th^general system of meteorological work of the State and county. Such an ar- 
rangement will no doubt greatly stimulate the interest of both pupils and teachers and 
must ten^:to make the work more exact and methodical. ', 

*' Without attempting to prescribe a detailed mode of organization for the purpose, this 
committee would snggest the advisability of dividing the work of observation among the 
more advanced and reliable papils, so as to interest in it as large a number as possible 
without over burdening any. In order that occasional absence of a regular observer may 
not atTect the record, it would be well to appoint an alternate for each, toact only in the 
absence of the principal. 

"All observations taken to be reported to a recorder and by him to be entered in a 
suitable book. 

**S. A. FOBBES, 
**BUEL P. COLTON, 

**C. J. Lbmbn, 

^^ Committee,^^ 

The following circular was also sent from this office to all the principals of schools in 
the State: 

*' DEA.B Sir: The fjllo wing is a copv of a preamble and resolution adopted at the annual 
meeting of the Illinois Teachers' Association held at Springfield, December 29, 1886: 

Whereas the science of meteorology is deservedly attracting more attention each 
succeeding year at the hands of educators; and 
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" 'Whereas the national and State signal services are collecting mnch yaloable data of 
genend interest to the public and especially to all engaged in teaching physicEtl sciences; 
and 

« * Whereas the teachers of the State can derive much benefit firom the signal service, 
and should render all possible aid in promoting the interest in this science: Therefore 
belt 

'^ ^Beaolvedf That a standing committee of three be appointed by this association, on 
meteorology, and that the committee be instructed to oo- operate with the Chief Signal 
Officer at Washington, and the director of the State weather service at Springfield, in 
collecting and disseminating among the teacheis of the State such information relating 
to the science of meteorology as may be of value to the educational interests.' 

"Inclosed you will find copy of the report prepared by the committee appointed by the 
State Teachers' Association to consider and recommend a plan for increasing the inter- 
est of the scholars attending the public schools of the State in the science of meteoro- 
logy. 

** It is hoped that yon will be sufficiently interested in this matter to co-operate with 
the Signal Service of the United States, as well as the Illinois State weather service, in 
extending the benefits of this science to the pupils under your charge. 

* ' In case you conclude to assist in carrying out the work outlined in the inclosed circu- 
lar by the committee of the Illinois Teachers' Association, be kind enough to fill out the 
appended blank and return it in the inclosed franked envelope. 
** Yours, truly, 

'* Charles F, Mills, 
'' Direehr Illinoia Weather Service.^^ 

In response to the above circular a large number of replies we re received from prind 
pals in Uie various counties who consented to co-operate with this service; the following 
is a list, according to counties: 

Adams. — ^J. A. Califlf, Lima; J. K. Smith, La Prairie; J. W. Creekmur, Camp Point. 

Bond. — ^Robert Thacker, Sorento; J. 0. Blizzard, DudleyviUe. 

Boone, — J. G. Lucas, Belvidere; J. C. Zinzer, Belvidere. 

CarroU, — Aaron Palmer, Savanna. 

0088, — John D. Pace, Arenzville. 

Champaign, — ^Theo. E. Walker, Gifford; J. G. Lawrence, Philo; J. M. Oakwood, 
Thomasborough. 

Christian,^!. C. Baker, Taylorville; D. O. Witmer, Taylorville; J. W. Carle, Edin- 
burg. 

Clay, — A. M. Rose, Ingraham. 

ClinUm. — ^Arthur Oehler, Trenton. 

Oole8, — O. F. HcKim, Ashmore; John Snyder, Oakland; J. W. Jones, Humboldt. 

Cook, — Charles A. Cook, Irving Park; James Hannan, Chicago (Lake High); F. J. 
Mooney, Lyons; H. B. Allen, 280 Rumsey street; Henry L. Boltund, Evanston; J. W. 
May, Hyde Park; Lina E. Troendle, Lake View; Francis W. Parker, Normal Park ; F. 
W. Nichols, South Evanston; Charles D. Huxley, South Chicago; A. F. Nightingale, 
1734 Diversey street; W. E. Vanderwater, Bloom; H. L. Merrill, Palatine; E. L. Morse, 
South Chicago (89th street); J. M. Hupp, Feruwood; T. C. Hill, Kensington; G. A. 
Brennan, Roseland; W. H. Ray, Hyde Park; Kate McCartney, Havelock. 

Crawford, — ^W. A. Swaren, Oblong; L. E. Murray, Palestine. 

DeKaXb,-^, L. Curts, DeKalb; A. J. Ladd, Shabbona; H. S. Earley, Hinckley. 

DeWiU,—^, Stackhouse, Wapella; W.W.Hardin, Weldon. 

Dougka, — ^E. H. Owen, Areola; G^rge O. Moore. Newman. 

DuPage.'-Q. C. VanLlen, Bensenville; J. K. Rassiveiler, Wheaton; Charles H. Oa- 
trander, Nap^rville. 

Edgar, — ^A. Harvey, Paris. 

Effingham, — Charles Combs, Shumway. 

Fayette.-^'R. Henderson Stine, St. Elmo. 

Fiyrd, — ^A. C. Rishel, Gibson City; Koscie Clinebell, Sibley. 

JWton.— Milton M. Cook, Fairview; J. N. Shippay, Astoria; E. E. Douglas, Ipava. 

ao^Zaftn.— M. E. Fulk, Ridgway; H. C. Smith, New Haven. 

Greene.— Q. W. Smith, White Hall; J. S. Deck, Roodhouse; David Felmley, Carroll- 
ton. 

Grundy. — ^R. D. Fuller, Mazon; L. T. Regan, Morris. 

HamiUon.—A, E. Todd, Belle Prairie; J. M. Biggerstafi; McLeansboro. 

Raticock, — Lionel Fairfax, Dallas City; S. Ensminger, Augusta; J. A. Senders, Ham- 
ilton; J. R. Allan, Carthage. 

JTardin.— James N. Derr, Biggsville; Mis. F. E. Boden, Oquawka; W. V. English, 
Carman. 

Senry. — ^R C. Rosseter, Kewanee; John McClenahan, Galva. 
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Iroquois. — Ljon Karr, Loda; Theo. H. Haney, Onarga; C. C. Wilson, Cissna Park; P. 
J. Knntz, Sheldon. 

Jasper, — Zillman Jones, Vale; May Taylor, West Liberty; N. S. Scovell, Ne?rton. 

Jersey, — J. Pike, Jerseyville. 

JoDavieas^^A, E. Knnckey, Elizabeth; John W. Wilcox, Scales Mound; E. A. Frit- 
ter, Warren. 

Johnson. — D. J. Cowan, Vienna; C. C. Cross, New Bnmsides. 

Ka7i€.^0. T. Snow, Batavia; F. L. Morris, Elbnm; B. McCay, Elgin; John M. Ray- 
mond, St. Charles. 

Kankakee. — F. N. Tracy, Kankakee; J. N. Mercer, Manteno. 

Kendal!. — J. N. Way man, Yorkville; A. D. Conan, Bristol. 

Knox. — W. H. Givler, Wataga. 

La SaUe. — William Jenkins, Mendota; J. P. Yoder, Marseilles; L. J. Qaantrell, Earl- 
villc^ R. Williams, Streator. 

Latorence. — Effie Heath, Sumner. 

Lee. — E. C. Webster, Dixon. 

Livingston, — Edward Bangs, Fairbury; C. E. Schlabach, Chats worth; H. D. Fisk, 
Dwight. 

Jjogan, — W. T. Bromfield, Lincoln. 

Macoupin, — ^J. O. Kennedy, Staunton. 

Madison, — Rudolph von Pfleger, Venice; R. A. Haight, Alton; J. Y. Pearce, Alhambra; 
Wm. L. Tarbet, Alton; J. Gt, Reynolds, Wanda; Theo.Adelman, St. Jacobs; L. T. Ken- 
nedy, New Douglas. 

Marion. — M. M. Merriman, Patoka; J. H. Brinkerhoff, Salem; R. J. Moore, Centtalia. 

Marshall. — J. E. W. Morgan, Wenona. 

Mason. — J. A. McComas, Manito; W. H. Smith, Mason City. 

Massac.— J. M. Helm, Samoth; J. F. Nicholson, Metropolis City; J. F. Hight, Samoth; 
D. B. Kerr, Metropolis City. 

McDonough. — C. A. Head, Bardolph. 

Me Henry, — J. A. Sheldon, Huntley; S. M. Grimes, Nnnda. 

McLean. — M. V. Zimmerman, Belle Flower; C. L. Howard, Say brook. 

Menard. — H. M. Steidly, Greeuview; S. McBride, Petersburgh. 

Mercer, — A. L. At wood, Keithsburgh; E. E. Law, Millersburg; G. N. Kneeland, 
Aledo. 

Monroe, — J. R. Walker, Columbia. 

Morgan. — Geo. M. Oakman, Meredosia; J. G. Patterson, Jacksonville. 

Moultrie. — J. J. Wilkinson, Lovington. 

Ogle, — R. W. Barton, Polo; Horace G. Kauffman, Mount Morris; G. N. Maxwell, 
Byron. 

Perr\f. — A. T. Stone, Old DuQuoin. 

Piatt. — J. T. Reeves, Cisco; Frank Colegrove, Mansfield. 

Pike. — Robt. L. Underwood, Perry; W. O. Binns, New Salem; J. B. Gragg, Time. 

Pope.-'l. W. Hodge. Eddyville; C. F. Philbrook, Goloonda. 

Pidaski.-^Q. W. Wynant, Mound City; P. P. Bennett, Olmsted; B. F. Sewell, Pulaski; 
I. M. Taylor, Villa Ridge. 

Uoek /«Zan<2.— Jerome McNeill, Mollne. 

Saline. — N. B. Hodsdon, Harrisburgh; J. R. Youngblood, Stone Fort. 

Smgamon. — E. W. McDaniel, Chatham; J. H. Collins, Springfield. 

8cott. — Henry Higgins, Naples; Wm. Gay, Winchester. 

S^cfl^y.— Mrs. J. W. Fuller, Oconee; C. H. Thrailkill, Cowden. 

Stark. — P. J.Rennick, Castleton; G. W. Henry, Bradford; J. H. Broomall, Toulon; 
J. F. Reed, I^Fayette. 

Saint Clair. — Arthur O'Leary, East Saint Louis; Aug. Gierschner, New Athens; Chas. 
H. Kammann, Mascoutah; C. B. Carroll, East Saint Louis; H. B. Frein, Smithton; J. W. 
Farmer, West Belville. 

Tazewell, — F. H. Lormer; Hopedale; W. I. Dickson, Bradley; C. L. Farrington, Pekin; 
J. S. Cole, Minier; G. W. Warner, Mackinaw; J. L. Hartwell, Washington. 

Union, — John J. Ferrill, Cobden; John W. Wood, Cobden; M. V. Buggott^ Jonesboro. 

Vermilion, — David Mead, Danville. 

Wabash,— .G. L. Guy, Mount Carmel; C. C. Harper, Mount Carmel. 

Warren, — I. C. Stockton, Kirkwood; J. N. Cox, Alexis. 

Washington. — C. B. Gudgeon, Elkhorn; J. L. Frohoc, Ashley. 

Wayne. — B. Loor Seneflf, Mount Erie; W. B. Davis, Fairfield. 

Whiteside. — A. Bayliss, Sterling; F. F. Harding, Sterling; F. S. Johnson, Tampico; 
Will J. Johnson, Prophetstown; R. V. DeGroff, Fulton. 

Will. — Aug. Mane, Mokena; D. Muir, Frankfort Station; George B. McClelland, 
Channahon; Charles Curtis, Lockport; 0. W. Mioard, Wilmington. 
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IVilliamson. — James W. Turner, Crab Oxxshard. 

Winnebago. — W. W. Austin, Kockton. 

Woodford.— T. J. Kobson, Secor; Thomas £. Cleland,. Washburn; M. P. Lackland^ 
Roanoke. 

Several of the above-named gentlemen have furnished reports which have been pub- 
lished in the Monthly Weather Review. 

The Monthly Weather Review, published by this office, continues growing in yalue, 
popularity, and amount of matter contained therein. It is now' a neat pamphlet of 
about forty pages, containing a general summary of the weather, remarks of observets 
givingitemsof local interest, and numerous tables embracing all the weather condi- 
tions of the month of which it is a record. Two thousand copies are published and dis- 
tributed monthly through the State. This work is greatly facilitated by the kindness 
of tlie Chief Signal Officer, who has detailed an experienced observer of the SigpalServ^ 
ice to act as assistant to the director. Sergeant James Cstssidy, now assisting the di- 
rector in this work, has rendered this office efficient and valuable service in connection 
therewith. 

Another publication of this office is the Weekly Crop Bulletin, which is issued in con- 
j unction with the Crop Bulletin now being published by the' Chief Signal Officer. This 
Bulletin is issued from this office every Saturday, and reports the condition of the tem- 
perature, rainfall, and sunshine for the preceding week, as well as the effect of the 
weather on vegetation and farming operations generally. These weekly reports give 
the fruit prospects, the condition of the various crops, the live stock, and other matters 
of general interest to the producer and consumer. The services of the regular crop re- 
porters, as well as the regular observers of the weather service, are called upon for the 
information which is summarized in this bulletin, which is compiled from eighty to one 
hundred reports received on Saturday of each week during the crop season. Upon re- 
ceipt of these weekly reports the information is tabulated, and the results embodied in 
a circular, which is printed on an Edison mimeograph (indosed is a copy of last Sat- 
urday's issue) and five hundred copies are at once mailed to all the principal newspa- 
pers through the State,, and to the Associated Press, which telegraphs it to the principal 
papers of the country. It is thus very widely distributed, being quite generally pub- 
lished by the metropolitan dailies and in the live-stock and agricultural press. 

The weather forecasts or indications have also been telegraphed daily (except Sun- 
days], at the expense of the Government, to the leading points in the State, and have 
been highly appreciated by our citizens generally. The Ibllowing is a list of places re- 
ceiving sueh indications, as well as the names of the displaymen Who display the usual 
flags for the information of the public- 



Name of diaplayman. 



Geori:e W.Cyrus 

J. Stern & Sons 

M. S. Oudyn 

O.P.Mason , 

Ij. G. Burrows 

8. A. Fasip; 

M.Kahn&Co 

P.Walker 

Mcintosh & Sou 

J. O. Jewell 

Paris Republican 

H. Weichelman 

Jos. Urbani 

P. A. Coal 

J. W. I^ambert 

John McPherson 

A. C. Atherton 

James P. Morrow , 

George W. Bartlett 

J.R.Campbell 

Jos. A. Spangler 

E.E. Fitch 

Henry Upsall 

Fr.Schaub 

W. A. Mansfield 

Holmes Millor & Sons 

M.at«ifel 

It. H. Ruggles 

G.W.Barr 

W. L. Foote 

Wade Brothers 

John Irwin .' 

J. W. Lumpkin 

Samuel Hays 

London Clothing Company., 



Place. 

Camp Point ....» \ 

Quincy J 

Greenville 

Buda 

Lanark 

Martinsville 

Mattoon 

Robinson 

Clinton 

Tuscola 

Paris 

Bffingham 

Vandalia 

Gibson City "I 

Paxton j 

Benton : 

Lewistown 

Carrollton 

Morris 

McLeansbo rough 

Carthage 

Galva 

Watseka 

Galena 

Elgin 

Aurora 

Ottawa 

Mendota 

Bridgeport ^ 

Dixon , 

Fairbury 

Decatur 

Carlinville .^ 

Alton 

Centra] ia. 



County. 



Adams. 

Bond. 

Bureau. 

Carroll. 

Clark. 

Coles. 

Crawford. 

DeWitt. 

Douglas. 

Edgar. 

Effingham. 

Fayette. 

Ford. 

Franklin. 

Fulton. 

Greene. 

Grundy. 

Hamilton. 

Hancock. 

Henry. 

Iroquois. 

Jo Daviess. 

Kane. 

La Salle. 

Lawrence. 
Lee. 

Livingston. 
Macon. 
.Macoupin. 
Madison. 
Marion. 
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Name of displayman. 



E.L.Buchanan 

Journal Printing: Company, 

A. S. Wright 

W. O. Davis 

John W. Edwards 

N.S. Cowen , 

Oeorare H. Ades 

Comstock, Avery & Co 

Romeo Fr![|^nza , 

C. & W. Eddy 

C.S.St.Vraiu 

F. M. Bourell 

OroKST & Grace ^ 

A. H. Hatch 

Curt Heinfelden 

Jos. Emmert 

B. C. Allen worth 

John Buck , 

Smith & Dunbar 

F. B.IfOenard , 



Laoon 

Macomb 

Woodstock... 
Bloomington 

Aledo 

Litchfield 

Bjnron 

Peoria 

Mound City.. 

Hennepin 

Chester 

Olney 

Harrisburg ... 

Windsor 

Belleville 

Preeport 

Pekin , 

Cobden 

Monmouth.... 
Joliet 



County. 



Marshall. 

McDonongh. 

McHenry. 

McLean. 

Mercer. 

Montgomery. 

Ogle. 

Peoria. 

Pulaski. 

Putnam. 

Randolph. 

Richland. 

Saline. 

Shelby. 

Saint Clair. 

Stephenson. 

Tazewell. 

Union. 

Warren. 

WUL 



The nUnois State weather service has constantly increased in popularity with the 
general public since its organization in 1877, and the importance to all classes of the 
meteorological data collected and pnblished in connection therewith is not questioned 
by any ooe familiar with the same. 
Respectfully submitted. 

Charles Mills, 
Director^ lllinoia Weather Service. 

James Cassidy, 
Sergeant^ Signal Corps, Assistant, 
The Chief Signal Officer, 

Washingionf D, C, 



illinois crop prospects. 

Department of Agriculture, 

Springfield, July 21, 1888. 

The crop correspondents of the State department of agriculture, the signal service, 
and the county observers of the Illinois State weather service, representing all portions 
of the State, have made the following report for the week ending July 21, 1888, to the 
secretary of the State board Of agriculture concerning the weather and the condition 
of the growing crops: 

Temperature, — The mean temperature has not been up to a seasonable average during 
the past week. The prevailing huifiidity of the atmosphere and sunshine have made 
the conditions for farming operations. ' 

Rainfall, — The precipitation during the past month has been ample for growing crops 
in nearly all portions of the State, and notwithstanding the limited rainfall during the 
past week the localities needing rain are the exception. 

Sumhine, — There has been a seasonable amount of sunshine during the past week and 
the conditions have been favorable for the growth and the harvesting of the crops. 

Corn, — In all excepting a few counties the condition of corn is up to a July average. 
This crop is making rapid and satisfactory growth except in some of the southeast coun- 
ties, where the chinch-bugs are present in large numbers. 

Oats, — This crop js being harvested in many of the central counties at great disad- 
vantage and loss, and where so badly lodged will not make half an average yield per 
acre. The quality is good. 

Winter' wheat, — The crop is generally in shock, and some thrashing has been done. 
The yield per acre in the central portion of the State will be about up to an average; 
the quality is from medium to poor. There is considerable complaint of wheat sprout- 
ing in the shock in central Illinois, where the rains have been heavy and frequent since 
the beginning of harvest. There will be nearly an average yield per acre of spring 
wheat in the northern counties. , 

Meadows, —The hay crop will be larger than expected, and the late cutting is being 
saved in better condition than that harvested early this season. 

Pastures. — Grass has made good growth since the general rains, and, excepting in 
some of the southern and a few of the northern counties, is not needing rain. 
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Bye, — This crop has generally been saved in good condition, and the yield is per acre 
up to the average. 

Fruit, — The fralt prospects are very good in the southeastern portion of the State, and 
in other sections there will be a larger crop of apples and small varieties of frnit than for 
some years past 

C. P. Mills, 

Director, 
James Cassidy, 
Sergeantf Signal Corps^ Assistant, 



[Inolo0ure V.] 



INDIANA SIGNAL SERVICE. 

PuBDUK University, 
La FayeUe, hid., July 3, 1888. 

Sir: I have the honor to make the following report in regard to the operations of the 
Indiana signal service for the year ending Jane 30, 1888: The number of observers has 
increased from twenty-sii in 1887 to thirty-one at present. The reports received are 
more complete and come in more promptly than formerly. The increase in observers is 
in the northern counties, where they were the most needed. A regular monthly bulletin 
of twelve pages la published, containing the results of observations by observers, compar- 
ative tables of temperature and precipitation at various State stations from five to thirty- 
four years, and«comparative tables of atmospheric pressure at various stations from nine 
to twenty-seven years. The bulletin also contains a list of places at which the Ciucin- 
nati, Indianapolis, Saint Louis and Chicago Railway Company have establishe<l stations 
for observations of temperature and state of the weather. These stations are eight in 
number, and the result of their observations are published in the bulletin. The most 
gratifying feature of the year's work is the progress made in establishiijg stations at 
which weather signals are displayed. There are one hundred and thirty-nine telegrams 
sent to such stations daily, and as in a number of cases one telegram is made to serve 
two or more stations, there are about one hundred and fifty display stations in the State. 

The Cincinnati, Indianapolis, Saint Louis and Chicago Railway Company also display 
weather signals on the side of their baggage cars. 

A list of display stations, displaymen, and co-operating railway companies is given 
below. 



List of signal seroice display staiions established by the Indiana State weather service where 

weather and temperature symbols are displayed, 

[These places receive the weather indications daily, except Sundays, at Government expense, at 7 
a. m., and the flags displayed indicate the probable features of the state of weather and tempen^ 
ture for the space of twenty-four.hours from that time. Prior to a probable sudden and great fall 
in temperature the cold-wave signal is also displayed at these stations.] 



Displayman. 


Place. 


Displayman. 


Place. 


A. Marks & Son 


Madison, Ind. 
Crawfordsville, Ind. 
Vevay, Ind. 
Mount Vernon, Ind. 
Richmond, Ind. 
Terre Haute, Ind. 
Lawrenceburgh, Ind. 
Greencastle. Ind. 
Greensburgh, Ind. 
New Castle. Ind. 
Columbus, Ind. 
Princeton, lad. 
Rockville, Ind. 
I4i Porte, Ind. 
Ralem, Ind. 
Washington, Ind. 
La Fayette, Ind. 
Evahsville, Ind. 


J. M. Bradford 


Frankfort, Ind. 


8. D. Svmmes 


Swain & Swain - 


Blufl^n, Ind. 


C. G. Boerner 


John A. Forsythe 


Seymour, Ind. 


Gronbach &, Bro 


Georcre P. Moosr 


Huntingburgh, Ind. 


Peter Lichtenfels & Co 


W. S. Martin 


New Albany, Ind. 


C. C. Oakey 


Branham & Co 


Indianapolis, Ind. 


Frank Weikle 


A. M. Kuhn & Co 


Do. 


J. E. Allen & Co 


H. E. Aear, 


Hazleton, Ind. 


Conway & Childs 


Thomas A. Starr 


Goshen, Ind. 


A. R. Wayman 


George Russell 


Irvington, Ind. 


Q. J. Noblitt. 


John A. Polk 


Greenwood, Ind. 


Dimick, Helera &, Lewis.. 
A. C. Bates 


William Banes 

E. C. Smith 


Metamora, Ind. 
Frankton, Ind. 


I. D. PhelDS 


Ruck &. Harrold 


Clav City, Ind. 


J. W. Mav 


R. H. Edmunds 


Plainfleld, Ind. 


The Gazette Company 

Fire Department 


William Fultz 


Crothersville, Ind. 


P. W. Fair 


New Era, Ind. 


Merchants* Exchange 


S. E.O'Neel 


Duipont, Ind. 
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/.««/ of flt^nal sennce display BtaHwM esidbliahed by the Indiana State weather service where 

weaUher and temperature symbole are displayed — Ck>Btinaed. 



Display man. 


Place. 


DiBplajrman. 


Place. 


B. P. Clark.. 


Zionsville, Ind. 
Flora, Ind. 
Lexington, Ind. 
Crown Point, Ind. 
Rossville, Ind. 
Brooklyn, Ind. 
Rookport, Ind. 
Mooresville, Ind. 
Russellville, Ind. 
Liberty, Ind. 
Colburn, Ind.. 
Marion, Ind. 
JeflTersonville, Ind. 
Plymouth, Ind. 
Danville, Ind. 
Pendleton, Ind. 
Newport, Ind. 
Bloomingdale, Ind. 
Bridgeport. Ind. 
Tipton, Ind. 
Marshall, Ind. 
Campbellsburgh,Indj 
Rushville, Ind. 
Marco, Ind. 
Patoka, Ind.. 
Lawrence, Iiid. 
Noblesville. Ind. 
Worthington, Ind. 
Sulphur Springs, Ind. 
Argus, Ind. 
Atkinson, Ind. 
Lypiu Ind. 
Spicoland, Ind. 
Teagarden, Ind. 
Granger, Ind. 
Portland, Ind. 
Dana, Ind. 
Franklin, Ind. 
Sbelbyville, Ind. 
Farmland, Ind. 
Glenwood, Ind. 
New Harmony, Ind. 
Carlisle, Ind. 
Rensselaer, Ind. 
PeruJ[nd. 
Earl Park, Ind. 
Red Key, Ind. 
Montolair, Ind. 
Remin£:ton, Ind. 
Carmel, Ind. 
Roanoke, Ind. 
South Bend, Ind. 


Walter Bradfute 


Bloomington, Ind. 


L. S. Mver 


H. Green 


Chesterton, Ind. 




Bennett Brothers 


Montioello, Ind. 


D. Lonirnecker 


Beyer Brothers 


Warsaw, Ind. 


L. B. Fisher 


TriOD Brouiers.... •..........•• 


North Vernon, Ind. 


M. L. Moon T.t.T.^-r 


A. P. Bridses 


Brazil, Ind. 


B, F. Bridsres 


A. W. Bruner. 


Paoli.Ind. 


G. W. Bass , 


John B. Tyre -... 

M.W. Moore 

French & Bramble ..... 

R.8. Phipps 


Wabash, Ind. 


G.S. Durham 


Huntington, Ind. 


A. C Johnson 


Kentland, Ind. 


W. H. Albongh 


Camden, Ind. 


I^vid Overman 


J. M. Rhodes 


Winthrop, Ind. 
Eugene, Ind. 


J. O. Loomis^ , 


S. Grondyke ~... 

W. A. Burton 


D. McDuffie 


Mitchell, Ind. 


Geo. \V, Scearce 


K. S. Drn'viniond.........r<tTi 


Oaktown, Ind. 


G. W. Campbell 


Kies Brothers 


Elkhart, Ind. 


B. B. Davis 


David B.Lowe 


Foresman, Ind. 


Allen Morrison 


R. McDousrall 


Auburn, Ind. 


Benj. Hole 


P. W. Corya - 


Moore's Hill, Ind. 


Samuel Loucks 


Milo Bright 


Akron, Ind. 


G. B. Henderson 


J. Keiser 


Michigan City, Ind. 


Sim. Pollard 


The Bulletin Company 

Homer Fisher 


Anderson, Ind. 


G. W. Reeve 


Orleans, Ind. 


C. F. Helm 


Locke Ferree 


Milroy, Ind. 


J. P. Key 


W.R. Dunham 

L. O. BishoD 


SLempton, Ind. 


Newhoxa & Bro 


Clinton, Ind. 


Walnwriirht&Co 


Halderman Sl Johnson 

CoDDock (&t Oram 


Roann, Ind. 


W. U. Sauire 


Goodland, Ind. 


M.D. Harry 


Keif Brothers 


Fort Wayne, Ind. 


M.C. McCorroick 


Will Haselton 


Kokomo, Ind. 


M. V. Bowman 


J. Gardner 


Westville. Ind. 


.1. H.Thornburg 

O. II. Nixon 


J. A. Lewis 


Martinsville, Ind. 


Park &Brvin 


Scottsburgh, Ind. 


J. II. Barbour 


J.M.Winkley 

I.E. Walker 

W. L. Day 


Monon, Ind. 


Frank Lowry 


Sheridan, Ind. 


S.T. McGoviiey 


Laurel, Ind. 


.1. M. Taylor 


J. Ganser.Jr 


Mishawaka, Ind 


J.M Israel 


T.A.Huston 


Fortville, Ind. 


S.B.Moiri^ 

W..J. Davtsson 


S. M. Bums 


Albany, Ind. 
Brookston, Ind. 


Z.T.Crawford 


William Collins 


Lowell, Ind. 


John Corbin 


J. N. Adams 


Reynolds, Ind. 




Bruce Swallow 


College Comer, Ohio. 


G. E. Marshall 


Carpenter Brothers... 


Kendallville, Ind. 


Puterbouffh Brothers 


J. N. Spencer 


Covington, Ind. 


G.W.Jewell 


A. S. Peacock 


Attica, Ind. 


A. Russell 


J.A.Wertz 


Galveston, Ind. 


JfliK»^> Kenned V. 


F.C. Runkle 


Edinburgh, Ind. 


C..1. Hopkins 


J. A. Ridge 


Gosport, [nd. 


E. G. Binsford 


A.S.Hale 


Anirola, Ind. 


J. H. Barr 


Dalton HiP'^-^'nA.ii 


Vernon, Ind. 


Tribune Comoany 


* 









The following railroad companies sent the indications, cold-wave signal, local storm 
and heavy snowfall messages to depots on their roads: Cleveland, Columbus, Cincinnati 
and Indianapolis Railway; Indiana, Bloomington and Western Railway; Cincinnati, In- 
dianapolis, Saint Louis and Chicago Railway; Pennsylvania Railroad Company; Louis- 
ville, Evansviiie and Saint Louis Railway; Indianapolis, Decatur and Springfield Rail- 
way. 

The Cincinnati, Indianapolis, Saint Louis and Chicago Railway displays the weather 
symbols on trains. 

A weekly crop bulletin is issued and is meeting with much favor among business men. 
Arrangements are being made to provide for a wider distribution of this bulletin than 
has been possible in the past. 

In October, 1887, Mr. iames Cassidy, who had been detailed to act as assistant, was 
transferred, and Mr. C. F. R. Wappenhans was detailed to fill his place. The success of 
the service is very largely due to the interest and energy displayed by these two gentle- 
men. 

I would also acknowledge the valuable service rendered by Capt. J. B. Conner, of the 
Indiana Farmer; in the work of obtaining an increase in the number of telegrams fur- 
nished to this service. 

To the United States Signal Service we are indebted for the use of instruments, for 
blank forms, assistants, telegrams, and other aid. These favors are hereby gratefully 
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acknowledged. Experiments are now being carried on in the hope of finding a material 
for flags that will be more durable than that now in nse. 
Very respectfully, yoor obedient servant, 

H. A. Huston, 

Direcior. 
First Lieut. H. H. C. Dun woody, 

Acting Chief Signal Officer ^ WashingUm^ D. C. 



WEATHEU CROP BULLETIN OP THE INDIANA WEATHER SERVICE IN CO-OPERATION 

WITU THE SIGNAL SERVICE. 

Indianapolis, September 15, 1888. 

No rain fell during the post week except light local rains in the extreme southern 
portion of the State. The temperature during the first part of the week was above and 
during the \itter part much below normal, with light local frosts on the 13th and 14th. 
Much sunsHioe prevailed and assisted materially in ripening corn, which is now nearly 
everywhere out of danger from heavy frosts and is being cut and put up in shocks, ex- 
cept perhaps in the extreme southern part of the State, where the very heavy ra'n? dur- 
ing August retarded the ripening of the plant, causing it still to be green and milky in 
some fields, but after a veiy few days this will be out of danger and an immense and 
excellent crop is assured. Fall pasture in the southern portion of the State is in veiy fine 
condition, but in the central and northern portions it needs mnch rain. The condili )n 
of the weather was very favorable for sowing wheat; in some fields has come up and 
looks well. 

In the southeast part of the State large quantities of tobacco have already been cut, 
and it is curing favorably. With about two weeks of clear, warm weather the remain- 
ing crop will be safely secured. 

Worthingion, — Com is now safe from frost and has ripened sufficiently for cutlinp^. 
Many are putting corn in shock. It ia too dry for the turnip crop. Wheat is being pnt 
in rapidly. No rain, 

Seymour. — The weather during the week has been very favorable for the maturing of 
the corn crop, also for wheat sowing. At least 85 per cent, of the corn crop is so far ma- 
tured as to be out of danger from frost. Another week and all will be safe. The area 
to be sown to wheat is 8 per cent, above the average. Much is already sown, and some 
is up and growing finely, the ground being in fine condition. Very light frost on the 
morning of the 14th. No rain. 

Vevay. — The crop conditions during the past seven days have greatly improved. After 
copions rains on the 7th and 8th, clear weather has prevailed, agitated by fresh north- 
east winds. Evaporation has been rapid, causing corn to ripen and dry fast, most of 
•which has already hardened sufficiently to resist moderate frost. Large quantities of 
tobacco have been cut and is curing favorably. With two weeks clear, warm weather 
the crop will be safely secured. It is an immense crop, and if successfully cured will 
command high prices. The soil being* in fair condition, considerable wheat is sown. 
The pasture continues fresh and green and live-stock is in fine condition. Rainfall, 
1.25 inches. 

Crawfordsville. — It is very dry. Corn is being gathered. Frost on Wednesday and 
Thursday nights. No ram. 

Mauzy. — Wheat is mostly sown; that put in earlier is up and looking well. We need 
more warm weather to ripen corn. Frost on the 14th. Rainfall, .11 inch. 

Franklin. — Frost on the 13th and 14th. No serious damage, bat it will show on ten- 
der vegetation. The ground is very dry and rain much needed. No rain. 

BuUervillc. — Farmers are sowing wheat. • This will be the largest crop of mast on the 
beech trees for many years. Hogs are fattened with nuts. Rainfall, .03 inch. 

Lafayette. — Corn is drying up rapidly. Most of it was mature enough to escape seri- 
ous injury from the drought. Chinch bugs have appeared on sweet corn. No rain since 
August 27. 

Bockville. — We are very dry now; almost equal to last year. Corn appears to be all 
safe. Frost on the 13th and 14th did some injury to sweet potatoes. No rain. 
Spiceland. — The corn crop is exceedingly heavy and safe. No rain. 
Degonia Springs. — Wheat ground is in good order again to work. Good weather to 
ripen corn and tobacco. Pastures are in excellent condition. Rainfall, .33 inch. 

Suninan. — The week has been favorable for sowing wheat, and it has ripened the com, 
so that early corn is out of danger of frost; that which was planted later is not quite 
safe yet. Rainfall, .28 inch. 
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Mount Vernon, — The fall pasture is the best we have had in several years. One fair 
and six clear days have affected the crop very favorably. The osnal number of acres of 
wheat will be planted, and farmers are busily seeding. Wheat advanced to and firm at 
85 cents; corn, 40 cents. No rain. 

Salem, — ^The corn crop promises to be unusually good. The cool nights recently gave 
some reason to fear early frosts, in which case a part of the crop might be injured. A 
short time longer without heavy frost will put it out of danger. No rain. 

Anrjola, — First iVost on the 14th; quite heavy on low grounds, but it did no injury. 
Corn is being cut rapidly. . Feeding has commenced. Rainfall, .35 inch. 

Delphi. — No change from last report. As we have had no rain, the fall pasture is in 
worse condition. We had light frosts on the 13th and 14th, which did not injure vege- 
tation. The com crop in Carroll County is generally estimated at 40 bushels per acre. 
Nj rain. 

H. A. Huston, 
Director^ Indiana Weather Serviee, 

Per C. F. R. Wappenhans, 
Serffeantf Signal Service, Aasistant. 



[Indosdre YI.] 

KANSAS STATE WEATHER SERVICE. 

Prof. J. T. LoYicwELii, director; T. B. Jennin<38, Signal Service, assistant 

Bulletin for May, 1888. 
T£MPEBATUBE. 

The mean temperature foi>the State is below the May average, and this deficiency \^ 
most marked in the northeastern counties, where It amounts to 4° and upwards, it is 
less marked in the central-southern counties, being but 1.2^ below the average in Sumner 
County, but the deficiency increases from here west, and is 2.6** in Ford County. The 
average temperature for the eastern division is 63°, for the middle division 63°, and for 
the western division 50°. Average ibr theState^ 62°. The average maximum tempera- 
ture for the State was 88°, while the average minimum temperature was 39°. The 
temperature conditions were uniform in the middle and eastern divisions, but ranged 
slightly lower in the western division, the average highest and lowest temperatures be- 
ing a degree lower, and the mean being four degrees lower than in the other divisions. 

The frosts of the 14th and 19th did much damage to gardens and blasted many buds. 

PBEGIPITATION. 

The average rainfall for the State was 3.24 inches; for the eastern division it was 3.50; 
for the middle division, 3.20; and for the western division, 3.03. Of the total am«junt 
fallen in the State the eastern division received 36 per cent., the middle division 33, and 
the western 31 per cent. In Wyandotte County there was anaverage rainfall, which 
extends through Jefferson, Jackson, Pottawatomie, Kiley, and Washington Counties, 
while the counties north and east of these received an excess. The counties north of 
the Smoky Hill River and west of Mitchell and Jewell generally received an average 
rainfall, as did also the southern tier from Sumner to Cherokee. Throughout the rest 
of the State a deficiency exists, which is greatest in Shawnee, Wabaunsee, and Morris. 
During first three days of the month there was an excess of rain in the counties drained 
by the Itepublican and Solomon Rivers, an average rainfall in those drained by the 
Smoky 11 ill and Blue Kivers, and in Montgomery Ck»unty, but a deficiency over the rest 
of the State. During the week ending May 10, there was a deficiency in the extreme 
western counties, and in the eastern counties south of the Kaw, including the counties 
drained by the Verdigris and Walnut Rivers, and an excess in Harper and Kingman, 
and from Russell northeastward through Marshall and Doniphan. During the week 
ending May 17 the deficiency noted the previous week spread over the entire State ex- 
cept the southern tier of counties east of Harper, thefe being a decided excess in Sum- 
ner and the counties east. During the succeeding week there was a good average rain 
over the State, except in the counties from Jewell to Butler and eastward to Douglas 
and Franklin. And during the last week there was a deficiency in all of the State south 
of the Kaw and Smoky Hill Rivers, with a decided excess in the northern counties. 
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HAIIH9I0BHS. 

A severe hail-storm in Cloud County on the 11th did about $2,000 dama^ in Concordia, 
but much greater in the county. The hail not only cut down tiie youn^ crops, but strip- 
ped the bark off the trees. On the afternoon of the 21st a hail-storm came into the 
State through Greeley and Wallace Counties, from Bent County, Colo. This storm bore 
nearly straight east through the State. There were three n^ain tracks through the 
State, from 20 to 30 miles apart. The northern track passed through Wallace County 
and on eastward through Douglas. The central track, crossing the northern part of Gree- 
ley, passed eastward through that tier of counties, doingsome damage to gardens in its pass- 
age. It deposited hail-stones "shoe-top deep'' in the southern part of Osage County. 
The southern track passed across the southern part of Greeley and northern portion of 
Hamilton Counties. Sweeping eastward, it greatly damaged all crops in the northern 
part of Harvey County, and did considerable damage in the northern portions of Butler 
and Greenwood, southern parts of Coffey, Anderson, and Linn, and some damage in 
Woodson, Allen, and Bourbon. A severe hail-storm the week previous (on the 17th) 
passed from Pratt southeast through Cowley, Chautauqua, and Monto^omery. On the 
evening of the 25th another hail-storm crossed the west line into Wallace County, and 
bearing a little north of eastdid very much damage in Clay, Kiley, and other eastern coun- 
ties on the 26th. During the same day a severe hail and wind storm cut across Decatur 
and Norton Counties, and sweepingjdown the Solomon valley, causing much ^mage in 
its course, it joined the one from the west in Clay County? A third track passed through 
Washington and Marshall Counties on the same afternoon (26th). 

CHINCH BUGS. 

The cool weather of the past three weeks seems to have prevented the second brood 
from hatching, as reports from all sections save Woodson County state that the pest is 
' ' fast disappearing from some cause. '' 

The remarks by the observers herewith are interesting as showing the advance of the 
season. 

The rainfiJl tables are continued this month, and som« temperature tables added. 

CABNEIBO. 

. On the 3d we had the unprecedented rainfall, for this locality, of 1. 1 inches in half an 
hour, fEdling between 6.30 a. m. and 7 a. m. A light frost occurred on the 14th, but 
did no mat^ial damage. On the 17th we had a fine, misty rain all day, the best kind 
of a rain for vegetation. 

CAWEES CITY. 

On the 2d, appearance of a heavy thunder-storm in the east. On the 26th, at 2 a. m., 
a heavy hail-storm lasting about 15 minutes, and accompanying an electrical storm. At 
8 p. m., same day, an electrical storm and hurricane from the west did considerable dam- 
1^ all through this country. 

GIBSON. 

Evenings and mornings very cold for time of year. Numerous showers have fallen 
this month, and coming gently very little escaped into the creeks. On the 9th a heavy 
fog; 18th, a slight frost. On the 23d and 26th hail fell the size of small bird's eggs; 
veiy little damage done in this section. 

INDEPENDENCE. 

The notable features of the weather were the frequent changes or cool waves which 
followed all rain or thunder storms, rather than the average low temperature, which was 
unfavorble for com, cotton, etc. The month closes with all crops in good condition and 
favorable weather, with no insects interfering, but the web- worm moth {Eurycreon 
rantalis), that was so injurious to corn and gardens in 1885, has appeared in large num- 
bers; the larvse or caterpillars have not made their appearance at the close of the 
month. The wind-storms on the 17th and 25th damaged orchards by blowing down some 
trees; also bams, out-buildings, etc., were damaged in some localities. As a whole, th« 
month was favorable to crop growth. Corn is late and small, but has a good color, and 
is growing rapidly at close of the month. 

Temperature, — The mean temperature of 64.6^ is 1.9^ below the May average for past 
seventeen years. The highest mean for May was 72^, in 1880; the lowest was 60.8°, in 
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1872. The mean temperatare for this spring is 54.4^, and is 1.8° below the spring avcr« 
age for the past seventeen years. The highest spring average was 61.8°, in 1879; the 
lowest was 53.2°, in 1874. 

EainfaiL — ^The rainfall pf 4.82 inches is .59 inch abov^ the average for sixteen years. 
The laxgest May rainfall was 10.06 inches, in 1878; while the smallest was .88 inch, in 
1874. The amount for spring is 13.28 inches, which is 3.37 inches above the spring 
average. The gireatest spring rainfall was 16.69 inches, in 1878; the least was 6.53, in 
1879. 

Wo had a very light frost on the 14th — merely traces of frost on bottoms. The hail 
on the 3d was the size of bazel nnts, while that on the 15th was 1^ inches in diameter. 
Lunar halo on the 2l8t and 25tli, having the colors of the rainbow. 

JACKSONIA. 

Dews frequent; fog on the 2d and 6th; rainbows on the 5th, 8th, 20th, 21st, 25th; 
zodiacal light on the 3d, 4th, 6th, 9th, 10th, 11th, 13th, 29th; mirage or^ the 20th, 29th, 
30th; parhelia on the 10th. Bntcher birds appeared on the 1st, bam swallows on tho 
9th, viper on the 10th, sand lizard on the 11th, house martin on the 22d, chinch bugs on 
on the 3l8t. 

BOME. 

Distant lightning on the Ist, 2d, 5th, 6th, 9th, 10th, 13th, 15th. Appearance of 
thunder-stonns elsewhere — 9th in the east, 26th in the west and northwest. On the 
17th heavy thunder-storm at this station, when 1.51 inches of rain fell in two hours. 
On the 22d a bright rainbow at sunrise. On the 23d a heavy rain with some hail. 
Wheat headed out. Oats partly headed. Grass good. Com good, but not as large as 
it has been at this date the past two years. We have had an abundance of rain this 
month. In May, 1887, we had 2.91 inches. The ponds are now fall and tho ground is 
thoroughly soaked. 

TORONTO. 

Thunder-storm formed overhead on the 2d and passed to the northeast. On the 7th a 
thunder-storm passed south of the station, going east. On the 9th another one passed 
south, going east. On tho 17th one passed over the station going east, and on tho 23d 
another passed over us, going eastward, from which we received the heaviest rainfall of 
the month. Hail at Yates Center on the 9th and 22d. Light frost on the 4th and 14th, 
slightly damaging the com and potatoes. The mean temperature of 61.9° is 2.6° below 
the average May temperature for the past eight years. The highest mean occurred in 
1880, when it was 70°; the lowest mean, 56.8°. occurred in 1882. Tho rainfall of 1.34 
indies is 3.42 inches below the May average for eight years. The largest May rainfall 
was 9.09 inches, in 1881 ; while that for the present year is the smallest on our record. 
The month has been far too dry for crops, but very favorable for insect pests. 

WAKEFIELD. 

A destructive hail-storm passed over this place on the moming of the 26th, striking 
here about 4.25 a. m., breaking 34 lights of glass on tho north and west sides of my 
house (about 4 miles southwest from Wakefield), destroying in its track all small 
fruits, cereals, and gardens. 

WATBBVILLE. 

Severe wind on the 26th from west of north, blowing over windmills and outhouses; 
lasted fifteen to twenty minutes. Heavy rain north, raising the Little Blue Hiver 6 
feet in four hours. 

WELLINGTON. 

The mean temperature was 63.6°, which is 1.2° below the May average for the past 
ten years. Tho warmest May on our record was in 1880, with a mean temperature of 
71.1°, while the coldest was 58.2° in 1832. The maximum for the montli was 88°, on 
the 15th. There have beeir six higher temperatures in previous years, and of the min- 
imum (40° on the 4th) there have ^been six lower temperatures in previous years. 
Though the temperature has several times nearly reached the frost limit, yet no frosts 
have been observed. The total precipitation for the month was 4.66 inches, which is 
.23 inch below the May average for t^ past ten years. The largest May rainfall was 
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9.37 inches, in 1881; the least, .88 inch, in 1886. Locust trees and snowballs weie in 
bloom on the 2d; strawberries ripe on the 10th; wheat in. bloom on the 16th; cherries 
ripening on the 24th; potatoes ready for market by the 24th; during; the last ten days 
prairie and tame grasses sufficiently high to mow for hay. At close of month wheat, 
oats, and corn are eight days in advance of the usual time. The record of former Mays 
shows several instances where wheat harvest commenced on the 25th, bat the wheat 
this mouth has an unusually heavy growth of stalk and head, in view of which fact the 
abundance of moisture in the soil has a tendency to delay wheat harvest irom five to 
ten days later than usual. 



Rainfall^ in inches J as observed at Leavemt>orth, Kans. 
[Signal Service observatiooB.] 



Years. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


Mean 






1 


4.75 
8.15 
4.96 
8.85 
6.71 

10.00 
6.27 
9.90 
1.69 
6.27 
6.27 
6.06 

10.84 
8.33 
4.00 
4.93 
6.43 


5.20 
0.99 
2.04 
3.23 
8.82 
4.01 
5.31 
8.08 
4.99 
6.86 
1.72 
8.44 
8.08 
9.43 
4.56 
.55 
1.36 


4.70 
6.66 
2.40 
1.74 
8.73 
3.40 
2.85 
3.31 

.18 
7.06 
2.74 

.83 
1.95 
4.65 
6.20 

.73 
7.11 


1.18 
4.22 
3.64 
6.50 
1.97 
3.56 
1.95 
2.64 
3.41 
2.78 
6.89 
.f5 
1.57 
5.38 
7.65 
2.75 
6.73 


1.66 
1.49 
.72 
2.79 
4.87 
1.16 
4.25 
3.69 
5.73 
2.86 
8.31 
8.41 
4.23 
1.08 
8.87 


3.04 
.0^ 
.89 
8.46 
.39 
2.87 
2.44 
1.76 
7.85 
2.40 
8.42 
1.87 
2.02 
1.42 
1.86 
1.10 
1.14 


.73 


1872 


.13 

8.02 

3.11 

.23 

1.42 

.73 

2.31 

1.16 

2.00 

.44 

.83 

.75 

.97 

1.47 

l.fO 

1.27 

.03 


.87 

1.03 

1.35 

1.25 

.20 

.50 

2.ai 

.54 
1.40 
4r8l 
1.17 
2.92 
1.42 
.87 
.61 
1.94 
1.21 


1.95 
1.75 
8.05 
2.50 
6.78 
4.39 
2.35 

.32 
2.22 
2.17 
1.15 
1.05 
8.70 

.31 
1.35 
1.59 
4.55 


8.03 
5.07 
2.80 
1.67 
7.65 
7.14 
2.86 
8.57 
1.38 
1.86 
4.15 
.97 
4.74 
6.63 
1.47 
1.99 
5.65 


7.91 
6.88 
1.60 
8.53 
6.78 
8.67 
6.28 
8.04 
5.01 
8.65 
2.63 
7.33 
4.79 
S.89 
4.71 
8.07 
7.07 


1.84 


1873 


6.24 


1874 


1.85 


1875 


2.60 


1876 


.31 


1877 


3.18 


1878 


2.16 


1879 


2.34 


1880. 


AO 


1S81 


1.18 


1882. 


1.13 


1883 


.65 


18S1 


1.48 


18S5 


.97 


1S86 


.65 


1887 


2.66 


1838 




•. 


•1 













Bainfallf in inches^ as observed at State Agricultural CoUege^ Manhattan^ Kans, 



Years. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec 


1858 


2.50 

1.50 

.60 

1.35 

1.50 

.66 

.44 

.33 


.46 

.61 

1.84 


2.88 


4.44 
2.54 
.12 
2.00 
8.68 
9.12 
1.68 
2.03 


5.12 
9.42 
1.13 
3.76 
3.18 
8.13 
2.29 
2.04 
2.83 
3.59 
1.88 
1.12 
.91 
6.07 
6.81 
8.64 
2.98 
2.46 
5.73 
7.90 
4.04 
1.79 
8.74 
6.67 
5.43 
4.83 
4.63 
4.80 
8.87 
2.54 


4.83 
8.57 
2.69 
8.23 
1.37 
6.96 
2.06 
7.98 
3.60 
6.65 
3.48 
8.85 
.79 
2.05 
1.73 
4.68 
4.31 
2.06 
4.60 
6.76 
5.02 
8.48 
8.92 
3.38 
3.08 
9.68 
8.82 
1.67 
6.43 
4.51 


6.84 
4.99 
2.09 
6.08 
8.83 
4.53 
8.02 
6.42 
8.27 
6.42 
4.70 
6.27 
2.98 
6.03 
8.92 
2.84 
.18 
3.23 
6.65 
4.16 
12.71 
4.91 
8.78 
1.32 
7.73 
4.15 
6.54 
4.99 
2.84 
.90 


3.98 

6.84 

2.85 

1.29 

2.85 

6.21 

1.84 

6.04 

.10 

.70 

6.94 

2.43 

6.21 

4.25 

5.32 

1.63 

.26 

1.40 

10.70 

2.78 

2.66 

1.61 

8.61 

.43 

.87 

8.94 

6.21 

.89 

2.06 

6.66 


1.10 
1.82 
tl.32 
8.06 
4.15 
.73 
2.30 


4.67 
*.60 

.42 
2.02 
1.02 
2.40 

.68 


.09 
1.20 
1.58 

.70 
1.70 
2.23 
1.61 


1.11 


1859 


.20 


I860 


.60 


1861 




1.00 


1362 


.12 
2.30 




2.25 


1863 




2.17 


1864 


2.12 
2.27 


J. 11 


1865 


2.21 




1866 


6.23 
8.50 
6.72 
1.83 
4.67 
1.92 
6.70 
1.85 
4.63 
2.85 
3.11 
1.62 
8.22 
4.80 
2.62 
4.92 
1.20 
1.26 
8.33 
4.28 
1.14 
6.88 


.43 

.91 
2.51 

.43 
5.06 
1.20 
2.76 
4.20 

.22 
1.04 
1.61 
9.07 
1.06 
2.63 
2.20 
4.20 
8.64 
7.06 
2.22 
1.72 
2.42 
2.20 


1.37 
.49 

2.17 

1.19 
.13 

1.96 


2.02 


1867 


.65 
.30 
1.15 
.05 
.53 
.13 
.84 
.50 
.22 


2.01 

.18 

1.17 


.63 

.93 

1.06 

1.45 

1.02 

.92 

.71 

.30 

1.11 

3.96 

2.70 

1.77 


2.44 
1.96 
2.20 
.50 
8.00 
2.06 
1.67 
1.40 
1.60 
7.52 


.61 


1868 


.81 


1869 

1870 


.62 
.45 


1871 


2.48 
.48 
.30 

1.57 
.87 
.65 
.94 

1.44 


.35 


1872 


.96 


1873 


.82 
2.12 

.34 
1.75 
1.90 
1.90 
7.83 
1.97 
1.80 

.95 

.30 
1.07 

.19 
1.24 

.29 


1.67 


1874 


.67 


1875 


.78 


1876 


.60 


1877 


.46 
2.35 


1.55 


1878 

1879 


2.02 
8.21 
1.08 
1.66 
8.47 
2.36 
8.23 
4.03 
4.76 
2.85. 


.91 

.63 


1880 


.56 
.50 
.42 
.25 
.30 
1.08 
1.31 
.63 
.05 


.05 
2.75 

.42 
1.75 

.r)8 

.55 

.35 

1.15 

2.67 


.50 

.75 

.80 

1.05 

2.36 

"i'.'sb** 

.42 
2.48 


.28 


1881 


.63 


1832 


.44 


1883 ' 


.27 


1884 


.33 


1885 

1880 


1.09 
1.68 


1887 

188i . 


.*••••••• 

■«■««■••* 
















1 



* First 25 days of month. f Last 19 days of month. 
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BainfaVj in incbe$yjaa observed at Independence, Kana, 



Year. 


Jan. 


Feb. 


Mar. 


Apr. 

3.07 
3.61 
5.60 
2.52 
4.36 
3.50 
4.76 
2.02 
2.70 
2.08 
1.64 
4.85 
5.12 
4.98 
3.23 
6.37 


May. 


Jane. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


Total 

for 

year. 


1873 


2.44 
2.01 

.30 
2.14 
1.15 
2.60 
2.03 
1.54 
1.15 
1.53 

.93 

.68 
2.12 
1.58 

.79 
1.23 


1.39 
2.28 
.62 
.30 
1.40 
3.98 
1.30 
.47 
7.04 
3.99 
8.68 
2.23 
1.22 
1.48 
1.55 
2.23 


2.46 
2.58 
2.87 
4.54 
1.85 
3.13 
.85 
1.46 
2.72 
1.56 
1.38 
1.00 
1.31 
1.68 
2.13 
2.09 


3.28 
.88 
4.07 
4.87 
6.96 
10.06 
.92 
3.92 
6.61 
6.21 
6.00 
1.27 
6.62 
1.11 
3.61 
4.82 


2.63 
9.15 
3.40 
7.43 
9.00 
8.13 
8.54 
8.83 
11.26 
4.92 
4.10 
2.52 
6.27 
2.23 
4.25 


0.67 
.39 
10.22 
3.47 
6.71 
2.93 
3.26 
3.15 
2.46 
2.04 
4.83 
6.77 
6.02 
8.60 
3.21 


2.57 

.39 
2.79 

.77 
3.25 

.70 
4.12 
4.59 

.85 
2.66 
2.83 
5.83 
7.46 
4.25 
8.60 


4.81 
2.87 
2.75 
1.46 
2.17 
1.95 
1.34 

.72 
9.11 
1.63 

.27 
9.71 
7.94 
6.27 
8.82 


.86 
.75 
1.25 
2.58 
5.57 
1.53 
2.49 
1.48 
6.84 
4.48 
7.16 
4.22 
1.79 
1.02 
2.61 


1.24 
2.80 

.74 
3.90 
2.07 
1.32 
3.30 
2.57 
2.89 
2.16 

.79 
2.58 

.68 
1.70 
1.00 


4.10 

.94 

3.91 

1.25 

3.10 

3.26 

5.17 

.79 

1.91 

.73 

1.66 

3.34 

.95 

.65 

1.86 


37.43 


1874 


27.65 


1875 

1876 

1877 


48.32 
84.73 
46.56 


1878 


43.20 


1879 

1880 


33.08 
26.50 


1881 


65.04 


1S82 


84.00 


188.i 

IS&l 


84.27 
44.00 


188.> 


44.80 


1886 

1887 .'A 


29.55 
81.71 


1888 


















••....... 




Averagrc 


1.63 


2.18 


2.08 


3.68 


4.23 


&75 


4.14 


8.11 


8; 72 


2.94 


1.99 


2.24 









STATE SUMMABY. 

Tcmpcraiurc— 'Monthly mean, C2°; highest monthly mean, 68^, at Grenola; lowest 
monthly mean, 56^, atEareka; maximum, 94°, at Dorranee, Ninnescah, McAllaster, and 
Montero, on the 2d. 20th, and 21st; minimum, 30°, at Topeka and Jacksonia, on the 18th 
and 19th; range for State, 64°; greatest local monthly range, 69°, at Jacksonia; least 
local monthly range, 41°, at Cawker City; greatest daily range, 55°, at McAllister, on 
the 1st; least daily rant^o, 1°, on the 23d, at Waterville. 

rrccipitation^ including melted snow (in inches). — Average for the State, 3.24; great- 
est, 7.70, at Leavenworth; least, .87, at Topeka. 

Wind, — Prevailing direction, south. 

27&uncfer-8^or}7t.9 every day, except on the Ist, 4th, 12th, 13th, 19th, 27th, 29th, and 31st 

Hail on the 2d, 3d, 9th, 11th, 15th, 17th, SOth, 2l8t, 22d, 23d, 25th, 26th, 27th, and 
28th. 

Frost on the 4th, 12th, 13th, 14th, 16th, 18th, and 19th. 

3Ii8cellaneou8. — Solar halos on the 1st, 16th; 23d, 26th, and 27th; lunar halos on the 
21st and 26th; mirages on the 20th, 29th, and 30tb; parhelia on the 10th. 
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KANSAS WEATHER SERVICE. 

Weather crop bullethi, No. 18, for week ending June 28. 
[From reports by our voluntary obsever.] 

TOPEKA, June 30, 1888. 

Bainfall, — The rainfall averaged 1.3 inches over the State the past week, which is 
slightly above the June normal. Dividing the State by the third standard parallel into two 
slightly unequal portions, we find the northern portion received an average of 1.57 
inches, or 62 per cent, of the whole amount, and the southern an average of 1.01 inches, 
or 38 per cent, of the whole amount. The counties south of the Arkansas River, south 
of Greenwood, east of the Neosho River, and east of Russell, Rooks, and Phillips received 
an excess, while in the other counties, including Saline, a deficiency occurs, which is 
greatest from Saline to Greenwood, and in the northwestern counties. 

Temperature and sunshine. — Th& temperature has generally been below the average in 
the middle and eastern counties, with but a small per cent, of sunshine, while in the 
western counties these conditions have been normal. 

Results. — As to the condition of corn at close of the week, there is but one voice, 
'* never was better at this time of year; " it is in silk in the south. Wheat harvest has 
about ended in the southern, still in progress in the middle, and has commenced in the 
northern counties. Oat harvest has commenced in the southern and middle counties. 
Rye and hay harvests are in progress in the western, and flax is ready for harvest in the 
southern counties. Millet gives fine promise. Thrashing is now in progress in the 
southern, and to a small extent in the middle counties. New wheat and oats are now 
appearing on the market. In Pratt and Kingman the recent rains failed to revive the 
early potatoes, while in Cofiey the damp weather is rotting the potatoes in the ground. 
Chinch bugs are at work in Osborne, but have diminished in the south and east. Web 
worms are at work on the weeds in Coffey, Chase, and Lyon, and are disappearing in the 
south. 

J. T. LOVEWELL, 

Director. 
T. B. Jennings, 
Sergeant f Signal Corps f Assistant, 



[Inclosure VII.] 



LOUISIANA STATE WEATHER SERVICE. 

New Orleans, La., July 1, 1888. 

Sir: 1 have the honor to make the following report of the work of the Louisiana 
weather service during the period ending June 30, 1888: 

As soon as practicable after my arrival in this city on October 18, 1887, I called upon 
the members of the various commercial bodies to secure an appropriation from them for 
the purchase of meteorological instruments for the observers of this service, with the 
following result: Cotton Exchange appropriated $100; Sugar Exchange, |100; Produce 
Exchange, |100, and Sugar Planters' Association, $125. 

This money, with the exception of $50 still owing by the Sugar Exchange, has been 
expended in the purchase of instruments, and to pay for printing of monthly reports, etc. 

On December 1, 1887, barely six weeks after my arrival, thirty observers had been se- 
cured to make observations, and thirty-nine display stations had been established for the 
dissemination of cold-wave and frost warnings. At the present time there are 40 ob- 
servers making reports to this office, and 44 display stations in operation. 

Owing to the limited telegraphic facilities of the State the dissemination of the daily 
weather indications to many places is impracticable, and there are but ten stations in 
the State receiving them direct by telegraph. There are, however, a number of placea 
that receive this information by mail from the nearest point at which displays are made-, 
daily, and the service, from all that can be learned, gives great satisfaction. 

The display of cold- wave flags for cold- wave and frost warnings is the particularly in- 
teresting feature of the work of the service to the people of the State, sugar planters 
deeming them an absolute necessity. In the cotton-growing region of the State these 
reports, although of less intrinsic value to the people, are yet deemed of great impor- 
tance; sufiicieatly so to make the public ask to have them, mailed from the nearest tele- 
graph station fk) that they, too, may derive b^ueflt from tlj(^di^s^minati,pjgip( Signal Serv- 
ice warnings by \he State wee^iher service^ 
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From a meteorological standpoint, this service has been of inestimable benefit to the 
immigration societies and the press of the State in collecting data to establish the cli- 
matology of the various sections. Many planters had personal records, kept for their own 
information, and copies of these records were secured and compilations made from them 
in conjunction with the reports from regular Signal Service stations, and from voluntary 
observers, so that there are but few sections in Louisiana from which reliable statistics 
regarding the rain-fall, temperature, and frost, etc. , are not on hand. 

The weekly weather-crop bulletins have been issued regularly since March 3, 1888, 
and won immediate favor with the press of the entire State. They are published regu- 
larly in all the papers, and posted conspicuously with the bulletin of the Signal Service 
in the various exchanges and, public places throughout the city. 

The daily morning maps of the Signal Service are posted in eleven of the principal 
towns of southern Louisiana by the observers of the Louisiana weather service sta- 
tioned at those plices, the citizens of such places considering themselves highly favored 
by having the information from which regular predictions are made at hand, so that 
they too may look and learn. 

On the whole the advantages of the service to the people of the State have been such as 
to win golden expression from the entire press and words of approbation from the busi- 
ness and commercial interests. 

A bill for the support, equipment, and expenses of the services has been presented to 
the State legislature, now in session, and has been favorably reported by the agricult- 
ural committee having it in charge. The only obstacle to its passage, giving the appro- 
priation asked for ($6,900) is that the revenues of the State are not sufficient to meet the 
appropriations already made by the legislature. The State representatives have ex- 
press^ themselves as being in favor of a State weather bureau to be supported by the 
State, and express regret that the finances of the State are such as to prohibit the pass- 
age of the bill as originally drawn. 

Very respectfully, your obedient servant, 

R. E. Kerkam, 
Sergeant^ Signal CovipSj Director, 

Lient H. H. C. Dunwoody, 

Acting Signal Officer and Assistantj WdshingtoUy D, C. 



Weekly weaiher crop bulletin of the Louisiana weaiher service' 

New Orleans, Saturday, July 14, 1888. 

An improvement is noted in the growing crops throughout the State, except in the 
northwestern section, whete local rains were an almost daily occurrence, with a conse- 
quent lack of sunshine. 

The average temperature for the week has been slightly above the normal at the ma- 
jority of stations reporting, which, combined with the generous amount of sunshine, has 
had a favorable effect on the growth of the crops. 

In but few sections is the rainfall for the week reported heavy. The rains were of a 
local nature, and» as a rule, were preceded and succeeded by warm, sunshiny weather. 
The totals for the week are as follows: Minden, .84; Shreveport, .88; Keatchie, .hO; 
Liberty Hill, .57; Monroe, .01; Girard, .42; Point Pleasant, .10; Coushatta, .77; Natch- 
itoches, 1.95; Trinity, .40; Alexandria, .57; Marksville, .74; Cheneyville, 1.10; Clinton, 
1.50; Amite, 1.96; Baton Rouge, 1.51; Grand Coteau, .56; La Fayette, 1.89; Sugar Ex- 
perimental Station, 2.38; New Orleans, .61; Abbeville, .44; Jeanerette, 1.00; Des Lignes, 
.46; Thibjdeaux, 0.91. 

OBSEBVEBS' BEMABKS. , 

Shreveport. — Crops very grassy, and need work and sunshine; upland corn is fine 

Liberty Hill. — Cotton looks well; grass in the way yet. 

Keatchie, — Everything favorable; no complaints heard. 

Point Pleasant, — Warm nights and heavy dew have been favorable. 

Coushatta, — Lands too wet to plow cotton; very grasay ; corn crop not as good as it was 
thought to be; too wet to fill out. 

Trinity, — The past week has been very fiivorable; all crops look well; worms reported, 
but doing no damage; ten days of sunshine will clear all farms of grass. ^ 

Alexandria, — Planters making good headway cleaning grass out of crops, some have 
thrown out few acres on account of inability to get labor to clear it all of gra^s; no rain 
needed for days. 
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Marksville. — Crops generally are good; promise for com 50 per cent, better than last 
year, and cotton three weeks later. 

Clinton, — Some complaint of too. much rain for cotton; corn crop now made, and a 
good one; altogether present prospects excellent. 

Baton Eouge Experimental Stfrtion. — Corn doing finely; conditions favorable as regards 
the effect of the weather on all crops. 

Grand Coieau. — Too many local rains; grass taking the upper hand. 

Sugar Experimenial Station. — Crops looking fine, although the daily rainfall is a little 
too much for them. 

Jeanerette. — Reports generally very favorable in this section. 

Abbeville. — The wet spell is apparently drawing to a close; all crops have been injured 
by excessive rains of past month; worms eating cotton in some localities. 

Des Lignes. — Past week was quite favorable to all crops; cane growing rapidly; rice 
very fine; field-work being pushed to completion; crops look well, and prospects are 
brighter. 

Thibodeaux. — Corn is being cleared of grass; much has been already laid by; late corn 
badly damaged by excessive rains; rice doing nicely. 

R. E. Kebkam, 
Sergeant Signal Corps, Director, 



[Inclosure VIII.] 

MICHIGAN WEATHER SERVICE. 

[Co-operatins: with the Signal Service, U. S. Army.] 

Office of the Dikectob, 
Lansing J Mich., July 1, 1888. 

Sib: I have the honor to submit the following report of work of the Michigan weather 
service fot the year ending June 30, 1888. 

There has been no change in the working force of the office during the year. 

The service has been extending the stations where observations are taken regularly, 
so that now there are but few counties that are not furnished with reliable instruments 
for taking the daily observations of the weather. 

Some few stations have been discontinued, as the reports were not furnished regu- 
larly, or the observer had to relinquish the work on account of press of his regular 
duties, in which case the instruments were transferred to some one in the immediate 
vicinity, so that there have been but few breaks in the reports. 

The service publishes monthly an average of eighty- two reports, seventy-six of them 
being reports from voluntary observers and six from the observers of the United States 
Signal Service. 

I believe that the service should be congratulated upon the very efficient corps of ob- 
servers who have contributed so willingly their time and money to bring the service up 
to its present standard. 

I believe for many good reasons that the voluntary observers should receive some 
compensation for their labors, not only as an incentiv^ to continued work but more 
especially as a slight return for their outlay in time and money. There are many good 
observers in this State who would furnish excellent reports if they were paid a slight 
compensation for them, and it would give better results to all as a whole if this were 
done. As to the observers of this service, I can not commend them too highly for their 
assistance during the past year. 

WEATHEB SIGNALS. 

At the close of the year there were one hundred and forty stations in the State dis- 
playing weather signals upon receipt of the indications issued by the Chief Signal Officer 
at Washington, through this office. The number of stations have been added to and 
subtracted from during the year. The majority of the stations were discontinued be- 
cause the displaymen would not furnish the required monthly report. Several instances 
have come to the notice of the director where the signals were regularly displayed, yet 
it was impossible to have them forward their monthly report with any regularity. The 
displaymen are willing to take care of the flags daily, but are not willing to make out 
this report and mail it to this office. For this reason the director has not discontinued 
the indications where it was believed that the general public was receiving substantial 
benefit from the display of the signals. Another difficulty that has been encountered is 
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the purchase of the signal fla"^ by indivldaals. When the first set is worn out some 
trouble is experienced in raising the necessary funds to purchase a new set of flags, and 
iu many cases the station is ditcontiuued because the burden lalls on one or two persons. 

The indications are furnished free, by telegraph or telephone, to any locality where 
the signal flags are purchased. , 

The United States Signal Service furnishes the indications free to twenty-five stations 
by telegraph and twenty-one by telephone. This service furnishes the indications to 
seventy -six stations by telephone. The lemaining stations are furnished with indica- 
tions over the wires of the Chicago and Grand Trunk Railway, Detroit, Grand Haven and 
Milwaukee Railway, and the Grand Rapids and Indiana Railway. Tliese railroads fur- 
nish the indications free to the stations along their lines. The Detroit, Lansing and 
Northern Railway send the indications at 8 a. m. daily, except Sunday, to twenty-one 
stations on its line of road. These indications are posted at the station, on bulletin- 
boards furnished by the Chief Signal Officer, and meet the requirements of a class of 
travelers that could not otherwise be reached. 

BAILW^AY WEATHER SIGNALS. 

The weather signals are now displayed on the baggage cars of twenty-six trains of eight 
of the principal railroads of the State. These weather signp,ls have met with the popu- 
lar demand of the agricultural interests of the State and have been very successful, the 
farmers generally placing great confidence in the indications of the weather as indicated 
by these signals. I believe that this mode of displaying the weather indications is more 
satisfactory and reaches a larger number of interested people than the display in the 
cities and towns. 

The following railway companies are co-operating with the service in displaying these 
weather signals: Chicago and Grand Trunk Railway; Detroit, Grand Haven and Mil- 
waukee Railway; Detroit Division, Grand Trunk Railway; Michigan Central Railway, 
and branches; Grand Rapids and Indiana Railway; Chicago and West Michigan Rail- 
way; Port Huron and Northwestern Railway; and Pontiac, Oxford, and Port Austin 
Railway. . 

To the Officers of these roads the director wishes to extend the tlianks not only of the 
service, but also of the patrons along their lines, for the hearty co-operation and aid 
which they have rendered. 

STREET-CAR WEATHER SIGNALS. 

By the co-operation of Superintendent Clark, of the Lansing Street Railway Com- 
pany, with this service, two sets of signals are carried on the street-cars of Lansing. 
The signals are seen by a large number of citizens who would otherwise not receive the 
benefits to be derived Irom the daily weather forecasts. It is the intention of the 
director to extend this system to other towns as rapidly as possible. The average per- 
centage of verification of weather indications for the past .year lor the State has been 83.0. 

During the past year the director has been engaged in compiling the daily and montjily 
temperature and precipitation normals from the records of the past twelve years. The 
work was begun in November, 1887, and at the present time the normals are completed 
up to and including the month of August. These normals have been of great service to 
the State during this season for comparison, to estimate the condition of the various 
cereals grown in this State. When this data is finished, which will probably be in about 
two months, this service will then have some valuable comparative information which 
will be within the reach of all classes, and the.y are now used to a considerable extent by 
the farmers. 

These normals have been computed for the entire State and for the upper peninsula, 
northern, central, and southern sections of the State, so that the peculiarities of each 
section may be easily ascertained. 

The weather crop bulletin was issued regularly each Saturday until October 1, 1887, 
when it was discontinued during the winter season, and resumed again on March 4, 1888, 
and has been continued to date. 

There are 75 copies of this report issued every Saturday morning, and mailed to the 
different newspapers and to correspondents, and also given to the newspaper correspond- 
ents in this city to be sent to their papers. This report gives in a brief and concise way 
the effect of the weather on the different growing crops during the past seven days, and 
does not encroach upon the field now occupied by the secretary of state in his monthly 
report. The service is indebted to Mr. Robert L. Hewitt for his valuable assistance in 
preparing this report. The agricultural interests have made good use of this bulletin 
this season, and I believe the bulletin is fully appreciated by the i'armers who have had 
access to it. 
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The ayerage issue of monthly reports is 3,800 copies, or a total of 45,600 for the year. 
These reports are printed and bonnd with the monthly crop report, and mailed by the 
secretary of state to all citizens of the State who may apply for them. The reports of 
this service are printed and distributed by the secretary of state, as required by law. 
This office mails 300 copies of the crop report to the voluntary observers, display men, and 
State weather service exchange list. 

Tnere are seven barometers, two sets of thermometers, and one rain-gauge that have 
not yet been issued to observers. These instruments will be issued in the course of a 
month, as there is a sufficient number of applications to take them all. 

I believe, Irom information that this office has received, that the weather service of 
Michigan has already been of sufficient value to more than reimburse the State for the 
liberal appropriation which enabled it to take the position it now occupies, and to con- 
tinue the benefits which come from a bureau of this kind. I do not believe that the 
farmers would desire to have it discontinued now, as they have found out the value it is 
to them individually and collectively. 

The State board of agriculture, under whose control this service is operated, have been 
of the greatest assistance to the director in forwarding the interests of the service, and 
have done a great deal of hard work to bring the service to its present efficiency. 

In closing this report I wish to commend the worK of the assistant director, E. H. 
Nimmo, who, by his intelligent and faithful performance of the duties assigned him, has 
greatly aided the director. 

Very respectfully, your obedient servant, 

N. B. Congee, 
Sergeant, Signed Corps, Director, 

The Chief Signal Officer, 

Washingt'On, D, C. 



WEATHER CROP BULLETIN OF THE MICHIGAN WEATHER SERVICE. 
[Co-operating with the United States Signal Service.] / 

Central Office, 

Lansing, July 21, 1888. 

The voluntary observers of the Michigan weather service have furnished the data for 
this report. 

Tt mperature. — The mean temperature for the week, 68. 6°, is 4. 3"^ below the normal. The 
highest temperature, 89°, occurred on the 17th, and the lowest, 48°, occurred on the 16th. 

Tlie daily temperature. 



Date ,. ., 

Normal 

Daily average 



13 


14 


15 


16 


17 


18 


19 


74 


73 


74 


75 


73 


71 


70 


63 


65 


67 


70 


74 


72 


69 



Rainfall, — The average total rainfall for the week, .10 inch, is .67 inch below the 
normal. The rainfall was recorded du the 18th, and was badly distributed. 

Tlie rainfall. 



Date , 

Normal 

Average total for day 



13 


14 


15 


16 


17 


18 


19 


.11 


.11 


.11 


.11 


.11 


.11 


.11 


.00 


.00 


.00 


.00 




.10 


.00 



Sunshine. — The amount of sunshine was slightly above the average, with unfavorable 
effects on the corn and pptato crops, but very favorable to harvesting. 

Results, — The weather conditions for the past week have been very favorable to har- 
vesting, and the hay is about all secured. The wheat harvest is progressing rapidly. 
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and is nearly finished in the southern tier of counties, and some thrashing is reported 
in Monroe County. The wheat in the northern section is now ripening rapidly. Corn, 
oats, and potatoes are beginning to suffer from the lack of rain, and the complaints from 
this cause come from all sections. Clover and timothy in Kalkaska County is reported 
as being light, and has suffered from the lack of rain to some extent. 

N. B. Conger, 
Sergeantf Signal Corps, Director 



[Inclosure IX.] 

MINNESOTA STATE WEATHER SERVICE. 
Report of the Minnesota State Weather Service since June, 1887. 

Carlkton College Observatory, 

N&rthfield, March 19, 1888. 

Sir: The director of this weather service has labored under some serious disadvan- 
tages during the past year that makes the following report less encouraging than it 
otherwise would be. The territory covered by this service in June of 1887 was Northern 
Iowa, Western Wisconsin, Minnesota, and Dakota. In this district were located about 
35 stations having full or partial sets of standard mateorological instruments reporting 
with a fair degree of regularity to the central office, at the Chamber of Commerce, in the 
city of Saint Paul, monthly, and at other times as desired, in the interest of growing 
crops. In our district at the same time there were about 75 flag stations receiving in- 
dications daily (Sundays excepted) from the central station in Saint Paul. 

•jt * * * * * * 

After the passage of the interatate-commerce law free transportation for the director 
and his assistant was recalled, and it has since been impossible, on account of the ex- 
pense, to make regular and needful visitations to observing stations for the instruction 
of observers and examination of instruments. 

In the autumn of 1887 the Chief Signal Officer established a branch indications office 
in Saint Paul with office in the Chamber of Commerce building. This was a wise and 
useful step, and great good resulted from it in the matter of improved indications for daily 
use in all the Northwest. During the six months of trial of this service we know the 
people came to appreciate it more than ever before, because they could rely on it more 
certainly than ever before. It is to be regretted that, even for good reason, this service 
should have been discontinued. The only thing lacking, in the judgment of the direc- 
tor, to have made that service almost perfect was a few more stations and a better tele- 
graph service. The State service and the railroad companies offered to supply the sta- 
tions without cost to the United States service, but the officer in charge of the indica- 
tions branch said such stations were not needed, and hence no attempt has been made 
to organize more. This being the decision of the United States officer of the servi re on 
the ground, the railroad companies of course withdrew all support, which has g.eatly 
weakened the efficiency of this State service. It should be said right here, that the 
Chief Signal Officer, General Greely, or his assistant. Lieutenant Dunwoody, were in 
no way responsible for this loss to the State service. Both of these officers have always 
been friendly to the State services, and aided them in all ways and under all circum- 
stances possible. 

Early in the present year the territory of this service was changed to include only 
Minnesota and Dakota. This reduced the number of instrument stations and flag sta- 
tions fully one-third. The flag stations, however, have again reached seventy-five in 
number, and nearly all stations have adopted Government code, which works well and 
is more simple and less expensive than the Ohio system, so called. 

At a meeting of the meteorological committee of the Chamber of Commerce in Saint 
Paul a few days ago to discuss the needs of the State service, at which the director was 
present, it was decided to furnish the means necessary to carry on the service during the 
remainder of the year, and to ask the legislature of this winter for an annual appro- 
priation to defray its expenses hereafter. The friends of the service are hopeful of suc- 
cess. 

Respectfully submitted. 

Wm. W. Payne, 

Director. 

The Chief Signal Officer. 
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WEEKLY WEATHER-CROP BULLETIN OF THE MINNESOTA WEATHER 

SERVICE, 

fin oo-operation with the United Stales Sisfnal Service.] • 

Saint Paul, Minn., 

Saturday, August 25, 1888. 

The weather for the past week was all that could be desired for crops and farming 
operations. The temperature was seasonable, with an abundance of sunshine. Very 
little rain is reported this week. Following are the stations where precipitation oc- 
curred: Rolling Green, .75 inch; Saint Vincent, .39; La Crosse, .12; and Marshall, 
"light fall.'^ 

Harvesting is about completed in the southern divisions of Minnesota and Dakota, and 
the work progressed rapidly in the northern parts of the State and Territory. 

BEMABKS OF OBSEBVSRS. 

Saint Vincent. — Barley cutting nearly over. Some wheat has been cut. Farmers re- 
port wheat damaged slightly by the frost of last week. 

Moorhead. — Very warm and dry, and favorable to harvesting, which is in full blast. 

Perham. — Very dry here. The frost of last week has done more damage to corn and 
other produce than was first anticipated. Corn fodder is a total loss. I^te wheat and 
potatoes are badly damaged. 

Morris. — Fine weather ; harvesting nearly finished. 

Marshall* — Wheat has been severely damaged by wet weather. 

Farmingion. — Nice weather lor harvest and threshing oats, yielding 25 to 30 bushels 
per acre, and light. No wheat. 

Glencoe, — Wheat and oats are all harvested. The past week has been splendid weather. 
Threshing has just commenced. Can not tell the yield yet. Think there will be two- 
thirds of a crop of wheat and oats. Corn is looking well. 

La Crosse. — Weather past seven days has been just what was wished, and crop'pros- 
pects are consequently much brighter. 

RoUing Green, — Flax, grass, and potatoes doing well. Corn hanging. Stacking general . 

W. W. Payne, 

Dirictor. 
John Healy, 
Private^ Signal CorpSj Assistant 



Report of the director to the meteorological committee of the Saint Paul Chamber of Commerce, 

ORIGIN OF THE MINNESOTA WEATHEB SERVICE. 

July 30, 1880, a letter was written to Hon. Alexander Ramsey, then Secretary of 
War, requesting that Carleton College be designated as a station for signal- service obser- 
vations, and that the necessary meteorological instruments be furnished by the Chief 
Signal Officer for. the same. The station was desired for the purposes of instruction for 
scientific students of the college and regular observations and records. December 1, fol- 
lowing, the college was so designated, and a partial outfit of instruments supplied from 
Washington, but the remainder necessary to make a complete station for all kinds of 
meteorological records was purchased by the college. 

May 26, 1881, President Strong, of the college, received a letter from Governor John 
S. Pillsbury, calling his attention to the benedts that might accrue from a systematic 
collection of meteorological data by the educational institutions of the State. We give 
an extract from that letter showing the governor's just appreciation of such data. He 
said: 

** There can be little doubt but that the careful collection and utilization of local 
climatic data could be made to subserve valuable practical purposes pertaining to agri- 
culture, health, etc., were we provided with adequate means for obtaining the detailed 
and extended information requisite. In the absence of these it has occurred to me that 
an approach to the desired result can be obtained by observations and reports to be 
made by our various educational institutions kindly volunteering their services. With 
this view I venture to inclose the memorandum issued by the Weather Bureau (at Wash- 
ington) and to solicit your interest and aid in the matter, calling special attention to the 
offers made in the same.'' 
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The memorandara referred to, from Creneral Hazen, bearing date April 11, 1881, which 
appeared in the daily papers at the time, was as follows: 

** Experience has, however, shown in many questions relating to agriculture and other 
interests, more minute details are needed, such as can only be obtained by having at least 
one report from every county, and this extension of the work must, for the present, de- 
volve upon the individual States. It is considered desirable that each State should, as 
far as practicable, establish some such system as is suggested in the accompanying 
memorandum: 

*' 1 shall be pleased to learn from you whether there is any officer of your State au- 
thorized to assume charge of weather observations and climatic statistics, upon whom 
the duty of organizing such work can be imposed by you, or whether special legislation 
will be required to enable you to establish a weather service in your State. This office 
will be glad to co-operate, in the development of meterological services in the respective 
States." 

The reply to this letter gave the information that Carleton College had already under- 
taken that service in the fullest way possible. 

The next step in the service was the action taken by the Chamber of Commerce of 
Saint Paul in establishing a time-ball for the city. This feature of public interest was 
proposed by Mr. Thomas Cochran, then a prominent memberof the chamber, and successfully 
carried to completion by his personal attention. The Chief Signal Officer furnished 
daily service in connection with the time-ball, and telegraphic time-signals were first 
automatically given from the observatory clock of Carleton College, but later by a trans- 
mitting clock because of the wretched service of the Western Union Telegraph Company. 
This service began in September, 1881. It was apparently appreciated by the business 
men of the city, and certainly a credit to the enterprise of the Saint Paul Chamber of 
Commerce. 

June 12, 1883, the present director of this service received a letter from General 
Hazen, the Chief Signal Officer, from which the following extract is taken: 

** I have the honor to invite your attention to the subject of organizing a State weather 
service in Minnesota. The States of Ohio, New Jersey, Indiana, Illinois, Michigan, 
Iowa, Missouri, Kansas, Nebraska, and Tennessee have each organized a State weather 
service, and the benetits already received are great, and induce me to ask your co-opera- 
tion in affecting a similar organization in Minnesota. ' 

"The general plan of these services is as follows: The observers in the several counties 
of the State furnish to the central observer of the State a monthly report of rainfall, 
temperature, and miscellaneous data of interest and benefit. These reports are ex- 
amined and a summary forwarded to this office and to each individual observer. News- 
papers also gladly publish any data given them by the central office. The benefits at- 
tending the service when properly organized are apparent and the data collected is use- 
ful to all interested in agriculture, horticulture, and kindered pursuits." 

In the month of November, 1883, Lieut. H. H. C. Dun woody, from the Chief Signal 
Office at Washington, D. C, visited the observatory at Carleton College and proposed 
that a weather service for the St^te of Minnesota be organized, and that the central office 
be located at Northfield. After due deliberation the college authorities decided to un- 
dertake the work, and it was assigned to the department of mathematics and astronomy. 
The Chief Signal Officer requested the director of the observatory to act as director of 
the weather service for the State, and very kindly gave aid and much personal attention 
to the organization, which was wholly on a voluntary plan. The spring and summer of 
1884 were used by the director in visiting every important town in Minnesota for the 
purpose of establishing stations with meteorological instruments and making necessary 
arrangements for regular observations, records, and reports. Prominent towns and cities 
were induced to purchase standard meteorological instruments and to secure proper 
persons to take observations and make the neces?ary records. About thirty -five stations 
were secured in this way at an expense of $1,500, which was borne wholly by the college. 
The mode of organization then used is set forth in the following circular: 

**The plan of the service is, to have a central State office and a State director, and at 
least one voluntary observer in each county, who will keep a record of temperature and 
raintal), and report the same to the central office of the State, at such times and in such 
ways the Chief Signal Officer at Washington shall plan for or request. 

"County observers wishing to make continuous records of wind force, humidity, and 
the barometer will be aided in all possible ways, both by the State and the Government 
service; for such observations are locally of equal value to those of temperature and rain- 
fall. 

"The State director will supply from the Chief Signal Officer at Washington the instru- 
ments necessary for all the observations spoken of above at greatly reduced cost from cata- 
logue prices. These instruments will ba compared with the (rovernment standards at the 
Chief Signal Office, and a memorandum of errors of all will be furnished to each local 
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observer, so that a uniform system of ol)servations is secured for the weather service ol 
the entire country. The central State office will also furnish, free of charge, to all local 
stati6ns the necessary blanks, instructions. Monthly Weather Review, reports of the 
State weather service, and all other useful information communicated by the Chief Sig- 
nal Officer at Washington for that purpose. 

*' Attention is asked to the ioUowiug advanta^ces of a State weather service: 

*' (1) It will bring the benefits of the Signal Service of the United States into every 
county of Minnesota participating in the State service. 

" (2) It will be the means of soon securing better predictions of weather changes and 
storms so much needed in the Northwest. 

** (3) It will soon prepare Minnesota for a system of storm signals displayed from rail- 
way trains that will be widely beneficial to agricultural interests. 

*' (4) It will give to every county the Government standards for temperature, lainfall, 
wind- velocity, humidity, etc., which are sources of useful public information. 

** (5) It will put within the reach of local agricultural societies means of accurate ob- 
servation, which, in the course of years, must be valuable to any locality in the study 
and adaptation of cereals. 

" (6) It will bring the science and methods of the national Signal Service within the 
reach of the principal high schools of the State, ofifering teachers and pupils alike ex- 
cellent opportunities to study a wide range of the application of science to foster and 
protect agricultural industry. 

'* (7, For about $15 the instruments for temperature and rainfall can be secured. For 
about $125 the equipment of a full signal service station can be furnished and put in work- 
ing order. To take the observations requires but little time daily, and the exercise is 
especially agreeable to those that are interested in natural science. Any person so 
disposed will probably not find it difficult to raise the necessary means to buy all in- 
struments wanted for a complete station at the county seat of each county; for various 
interests are to be served, and, in all probability, liberal people who naturally have in- 
terest in useful science will cheerfully contribute for such an enterprise." 

CO-OPERATION WITH THE UNITED STATES SIGNAL SEEVICE. 

The above plan was submitted to General Hazen, and received his approval in the 
month of August, 1884, and September 5 following a Signal Service observer was prom- 
ised who should act as assistant to the director in the State service and have charge of 
the central office in the interest of the State service and of the Signal Service of the 
United States. This step on the part of the Chief Signal Officer was a new one, and 
theexperiment was first tried in the Minnesota service. Private David R. McGinnis was 
first assigned to duty at the central station inNorthfield, and began service in the month 
of November, 1884, publishing his first report for the month of December following. 

During the years of 1883 and 1884 the monthly summaries of meteorological and as- 
tronomical observations of popular interest had been regularly sent to nearly one hun- 
dred country newspapers of the State, all of which having requested the information for 
2;>ublication in amount as should be convenient. 

CROP REPORTS. 

Beginning with January, 1885, an attempt was made to secure reports concerning the 
condition of the live-stock of the State and parts of the United States of general interest, 
and to lay plans for securing reports on the condition of crops for the ensuing season. 
In the months that followed these reports proved to be a feature of popular interest to 
those engaged in stock-raising and agriculture. They were generally appreciated, and 
drew favorable public attention to the value of the service. 

THE UNIVERSITY OP MINNESOTA. 

On this account the University of Minnesota claimed that the State weather service 
should belong to that institution, and a special committee of the Jaculty, by means 
rather questionable in courtesy and propriety, strongly pressed its claim with the Chief 
Signal Officer in Washington by demanding a similar service. Private McGinnis was 
secretly and discreditably involved in this, under the promise (as he said) of gaining a 
professorship in the university at a salary of $1,500. This, however, was later denied 
by the officials of the university. 

The friendly conference between the regents of the University and the trustees of 
Carleton College, though lasting several months, resulted in no change. There were 
obstacles that seriously opposed the organization of it as had been planned. 
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COLD-WAVE WARNINGS. 

In the month of September, 1885, the State service undertook the distribution of cold- 
wave warnings by the assistance and direction of the Chief Signal Officer. This step was 
taken with extreme caution by the oiiiceis in charge, in view of the known uncertainty 
of data upon which cold- wave predictions must be made for the Northwest. Five stations 
for such warnings were first tried in Minnesota with results more favorable than ex- 
pected. 

TRANSFER OF SERVICE TO THE SAINT PAUL CHAMBER OF COMMERCE. 

For reasons that need not be given here, Carleton College deemed it wise to transfer 
the central station of the weather service from North field to the Chamber of Commerce 
of Saint Paul, especially as that influential corporation was willing to take supervision 
of the service and meet all its needful expenses. The transfer was made in January, 
1886, the director retaining his position as before. FelMruary 2, 1886, the following let- 
ter was received from General Hazen: 

"You are respectfully invited to attend a meeting of the chiefs of State weather serv- 
ices, members of meteorological societieill and others specially interest :d in the meteoro- 
logical work of State or local organizations, to beheld in the lecture hall of the Smithson- 
ian Institution on Wednesday and Thursday, February 24 and 25. A general discussion 
of the various subjects which may be suggested at this convention will doubtless result 
in uniform methods of observing and recording observations, and it is also believed that 
by a general interchange of the views on the subject of signal service reports and special 
weather forecasts these reports may be made more valuable to your section through im- 
proved methods of distribution which may be suggested in this discussion." 

The director of this service attended that meeting and there met representatives of 
nearly every other State service in the United States. The meeting was a most profit- 
able one, as it enabled the State service men to compare methods, to discuss doubtful 
questions, and to decide new lines of endeavor, especially those pertaining to the display 
of flags and the distribution of daily indications by telegraph. 

THE CO-OPERATION OF RAILWAY COMPANIES. 

As a means of starting the service daily by telegraph to the towns and cities of Min- 
nesota the Chief Signal Officer offered to meet the expense of sending one telegram daily 
over each of the ten railway lines then reaching Saint Paul and Minneapolis, or tributary 
thereto. 

****** * 

The attention of the officials of the several railway companies was called to this 
matter, and with but very few exceptions the service was assumed by their respective 
companies and performed for the State service free of charge, and with great faith- 
fulness generally. These were the Saint Paul, Minneapolis and Manitoba Railway; 
the Chicago, Milwaukee and Saint Paul Railway; the Chicago, Saint Paul, Minneapolis 
and Omaha Railway (for a short time); the Minneapolis and Saint Louis Railway; the 
Saint Paul and Duluth Railway, and the Minnesota and Northwestern Railway. 

The officials of these companies were also very liberal in giving free transportation to 
the director and his assistant for all needful travel in the interest of the service. This 
arrangement was continued for more than a year. 

* ****** 

FLAG SERVICE. 

The service for daily indications by railway telegraph began June, 1886, and in Sep- 
tember forty flag stations were in operation, all receiving daily indications at 7.30 
o'clock in the morning and displaying the flags usually at 8 o'clock. 

These stations are located in Io\ya, Dakota, Wisconsin, and Minnesota. In July, 
1886, Private McGinnis was discharged from the Signal Service Corps, and in the month 
of September following Private E. C. Brandenburg was assigned to his place. 

TRANSFER OF TELEGRAPH SERVICE. 

The next change in the management -of the weather service was due to a transfer of 
the telegraph service from the railroad companies above named to the Western Union 
Company. This was done through an agreement between the executive officers of the 
Western Union Company in New York and the Chief Signal Officer, General A. W. 
Greely, in which the Western Union Company offered to perform the service at very low 
rates. * * * * By suggestion of the Chief Signal Officer the transfer to the Western 
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Union Company yvas completed on the 25th day of September, 1887, and the following 
circular was sent to all observers in Iowa, Wisconsin, Minnesota, and Dakota: 

**On and after Wednesday, September 26, flagmen of the Minnesota weather service 
will find daily weather messages at the city offices of the Western Union Telegraph 
Company in all towns and cities having sach offices; in other cases at railroad offices as 
heretofore. 

^* Messages will be ready for delivery at 7.30 a. m. daily (except Sunday) and should 
be called for before 8 o'clock a. m., which is the time for display of flags. " 

Very unsatisfactory service from that day to the present time has been given by the 
Western Union Compaiiy. 

******* 

SAINT PAUL AS A BRANCH INDICATIONS OFFICE. 

The director and chairman of the meteorological committee of the chamber of com- 
merce prepared a lengthy paper setting out the needs of the Northwest in the matter of 
improved signal service, and presented the same to General Greely in the early autumn 
of 1887. The Chief Signal Officer very kindly ^d favorably considered the matter, and 
decided to establish a branch indications office at Saint Paul instead of Chicago, as in- 
clination was leading him prior to this time. His views, as expressed freely to the 
director in conversation at his office, were entirely favorable to the plan of State weather 
services, and he manifested a hearty interest in sustaining them. The branch office was 
opened in Saint Paul October 15, 1887, as elsewhere stated. 

EXPENSES OF THE SEEVICE.. 

The expenses of the Minnesota weather service since January, 1886, have been borne 
by the chamber of commerce of Saint Paul, and have amounted to nearly $600 annually. 
These funds have been used for printing, traveling expenses for maintaining observing 
stations, and office expenses for the central station. 

The chamber of commerce has furnished office and furniture free of charge for the 
central station and the director has donated his time to the service. The Chief Signal 
Officer sends all indications messages at Government expense. 

There is on file with the chairman of the meteorological committee a statement of ex- 
penses and disbursements made since February 1, 1886. 

APPRECIATION OF THE SEKVICE. 

In March, 1887, the director of this service desired to know if the weather service and the 
generous efforts of the chamber of commerce to maintain it were appreciated. Accord- 
ingly a circular-letter was addressed to all observers and flagmen, requesting opinions 
of business men concerning its usefulness and the desirability of continuing it. Replies 
came from about thirty stations containing words of commendation of the service from 
nearly five hundred business men in the several towns and cities where stations are 
located. All these interesting communications are on file with the chairman of the 
meteorological committee. 

Wm. W. Payne, 

Director, 



[Indosure X.] 
MISSISSIPPI STATE WEATHER SERVICE. 

Office of the State Weather Service, 

University of Mississippi^ July 24, 1888. 

Sir: I have the honor to respectfully submit the following report of the work of the 
Mississippi State weather service, in co-operation with the United States Signal Service, 
for the year ending June 30, 1888. 

The branches of work undertaken during the preceding year have been continued and 
enlarged during the year just closed. 

The number of stations making monthly reports of temperature and rainfall to this 
service has increased- from 22 in June, 1887, to 36 in June, 1888. 

The number of stations receiving daily weather indications in June, 1887, was 21, and 
in June, 1888, 34. 

The number of stations receiving cold-wave warnings winter before last was 8, and 
last winter 34. 
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The average number of observers reportiog crop conditions this season is 18, and plans 
are ready for execution, which will doubtless result in doubling this number. 

An effort to secure copies of private records of rainfall and temperature in this State, 
running back into past years, resulted in obtaining valuable data from 13 different locali- 
ties, copies of which have been transmitted to the Chief Signal Officer. 

ITie study of the climatology of the State by this service has been appreciated by the 
public, and the results worked out have been freely used by public speakers and the 
press in setting forth the agricultural and other advantages of this State. 

During last season more than fifteen towns were supplied with the cold- wave warnings 
of the United States Signal Service with special reference to the protection of the early 
fruit and vegetable interests, thousands of acres being in these localities devoted to this 
culture for the supply of northern markets. 

These warnings are of special value in Mississippi, where early vegetation is always 
liable to be injured by late frosts, and where the postal arrangements are such that the 
daily newspapers containing weather indications do not reach most of our towns until 
late in the afternoon of the day of publication. 

Efforts made last winter to secure a fund from the State for prosecuting the work of 
the weather service were not successful, the last legislature being apparently determined 
to curtail every expenditure from the State treasury. The growing appreciation of the 
work of the^service will increase the chances of securing State aid in the future, and. 
the matter will be urged before the next legislature. 

At my request the trustees of the University of Mississippi continue to meet the ex- 
penses of the service for printing bulletins and circulars. The outlook for the increased 
usefulness of the service is very encouraging. The public is being educated to appre- 
ciate and understand its aims and its methods. If the service continues to grow as it 
has during the last two years, there is no doubt that the legislature will sustain it, and 
that the railroads will materially aid it in disseminating the indications of the United 
States Signal Service. 

I am aware of the difficulties in the way of affording storm-warnings on the Gulf 
coast of this State, but I venture respectfully to repeat the suggestion made in my last 
report, that such warnings might be made of great benefit to the very large fishing and 
lumber interests of MississiJ)pi Sound. 

Tq the faithfulness and efficiency of Sergt. M. J. Wright, Signal Corps, the success 
of the work is largely due. 

I have the honor to be, most respectfully, yours, 

Robert B. Fulton, 
Director, Mississippi Weather Service, 

The Chief Signal Officer. 



Weather crop huUetin of the Mississippi weather service for the week ending Saturday, Sep' 

ternher 15. 1888. 

[In co-operation with the United States Sisrnal Service.] 

University of Mississippi, 

September 15, 1888. 

BainfalL — For the past week the rainfall has been about the average, and affected 
crops favorably. 

Temperature and sunshine. — The temperature is generally reported about the average, 
with a liberal amount of sunshine, which was beneficial to crops. 

Crop conditions, — The dry weather and sunshine have materially improved the condi- 
tion of crops. The outlook is better and farmers encouraged. Cotton-picking progress- 
ing rapidly. 

SPECIAL ITEMS. 

Oxford, — Perfect weather during past week. 

BatesvUle, — Prospects of a larger crop than last year. 

Greenville, — Condition of crops improving under favorable weather. 

Artonish Plantation. — Crops in bad condition. 

Holly Springs. — Cotton opening rapidly; picking becoming general. 

Mobile. — Condition during past week more favorable. 

i*alg 4^?(>/~^The fine weather has cheered up farmers and made things lively. 
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Feach Grove, — Splendid weather for saving hay. 
Coldwaier, — Wind and sanshine dried up low places. 
Coffeeville. — The crops are showing better this week. 
Pearlington, — Frequent showers injurious to hay crop. 
. Vicksburg^-^The past week has been just the weather desired by planters for matur- 
ing crops. 

R. B. Fulton, 

Director, 
M. J. Weight, Jr., 
Sergeantj Signal CorpSy Assistant, 



[Inclosure XI.] 
MISSOURI STATE WEATHER SERVICE. 

Saint Louis, August 23, 1887. 

DeAB Sib: During the past year the efficiency of the Missouri weather service has 
been very materially increased. This is due mainly to the increase in the force, Sergt. 
G. A. Weber having been detailed to assist the director. For the first time it has been 
possible to verify the reductions of the observers by a recalculation of the monthly values. 
The number of observers has also increased in a very gratifying way, and a more gen- 
eral interest in weather observations is being awakened in the State. Weekly samraa- 
ries of weather and crops are now being published, these reports being made up in part 
from weekly reports of weather observers and in part from other persons who make such 
reports only. During the year a report on .Missouri rainfall has been prepared, based on 
the observations of twenty-five stations, which present series extending over ten years, 
during which the weather service has been in existence, and on the records of eleven 
stations which present records of over ten years, one recojd covering forty -two years. 
Charts of average rainfall, based on the ten-year observations, have been constructed 
upon the map of Missouri for each month and season and for the year. All values have 
been recalculated by Sergeant Weber from the original daily observations of the various 
stations. 

This publication will be made by the Saint Louis Academy of Science. It is regretted 
that the State authorities could not also accept this report for publication as a State doc- 
ument by reason of a lack of funds. 

Since 1882 no attempt has been made to secure the organization of the weather serv- 
ice as a State institution, the experience of that year having been very discouraging in- 
deed. The expense of operation above that represented by the assistance of the Signal 
Service is supplied by the director. 

For the further development of the Missouri weather service, it would be of great 
value to distribute compared maxium and minimum thermometers to some of the trust- 
worthy observers who have served so faithfully during the last ten years. These ther- 
mometers ought to be supplied by the State, and although $400 would cover the cost of 
the instruments and shelters that would be now required, there is not much hope of se- 
curing it. 

For State weather services, where volunteer observers must necessarily be used, the 
maximum and minimum thermometers are much to be preferred, as the observer is not 
so closely tied down to regular hours of observation. The rain-gilages now in use have 
for the most part been in use for ten years, and as they were made of tinned iron, they 
are beginning to give some trouble from leaking. They should all be replaced by the. 
standard guage adopted by the Signal Service. 

It is certain that the State weather service is destined to become a most useful insti- 
tution, bearing in some respects uhe same relation to the national Weather Service that 
the State government does to the lational. The climate of each State should be studied 
by a State weather service, supported by the Government. It is also certain that the 
local summer storms which are of such importance to the farmer can only be predictetl 
by a local weather service. The behavior of these storms should receive careful atten- 
tion from all State services. This can be done as soon as the States will pay some one 
to do it. When the telephone shall have be(;oiue public property, so that it will become 
available for general service at reasonable rates, we shall have county telephone services, 
with lines reaching the principal farms of each county. The advantages of such tele- 
phone service to farmers, especially during harvest time, are too many and too obvious 
to req^uire recital. One advantage wiU be a system of local stoy^n-warpj^^s, wuich can be 
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carried on, and which will save millions of dollars that are now wasted. The State 
weather service will then also be in a condition, to efficiently distribute the predictions 
of cold waves and larger storms which may be made by the national service. 
Very respectfully, 

Feancis E. Nipher, 
Director J Missouri Weather Service. 

The Chief Signal Officeb. 



Weailier Crop Bulletin of the Missouri Weather Seroicefbr the week ending Saturday, August 

25, 1888. 

[In co-operation with the United States Signal Service. ] 

Rainfall, — The rainfall was reported above the average in the following counties: Bar- 
ton, Bollinger, Cape Girardeau, Carter, Cass, Gasconade, Howell, Iron, Jefferson, Lin- 
coln, Mississippi, Moniteau, New Madrid, Nodaway, Oregon, Perry, and Keynolds. An 
average rainfall was reported in Clarke, Crawford, Knox, J^aClede, Lafayette, Maries, 
Miller, Phelps, Pike, and Saint Louis Counties. A deficiency of rainfall was reported in 
Audrain, Bates, Boone, Clay, Chariton, Marion, Mercer, Monroe, and Shelby Counties. 

Temperature. — The temperature throughout the State was slightly below the seasonal 
average. Light frost is reported in Monroe County. 

Sunshine. — There was much cloudiness in the southeast section of the State. In all 
other sections an average amount of sunshine is reported. 

General effects. — A remarkable feature of the rainfall distribution during the week is 
that the most rain fell in the south and southeast sections, where heretofore dry weather 
prevailed; and the least rain fell in the north, where rains had been the most abundant. 
The effect was favorable in the south, where the soil was puj in good condition for fall 
plowing, and all vegetation was revived. In the north dry weather was needed to 
ripen the corn. In some counties in the southeast the corn was injured by wind and 
heavy rains. In general, however, the corn is reported better than was expected in the 
southeast. The cool weather did not have much effect upon vegetation. 

F. E. Nipheb, 

Director, 

G. A. Webeb, 
Sergeant, SigTial OorpSy Assistant. 



[Inclosure XII.] 
NEBRASKA STATE WEATHER SERVICE. 

BoswELL Observatory, Doane College. 

Crete, Nehr., June 26, 1888. 

Sir: I have the honor to submit herewith the report of the operations of the Nov 
braska weather service for the year ending June 30, 1888. 
I am, very truly, yours, 

Goodwin D. Swezey, 

Director, 

Lieut. H. H. C. Dunwoody. 



NEBRASKA STATE WEATHER SERVICE. 

ft 

Annual report, year ending June 30, 1888. 

The Nebraska State weather service has continued during the past year under the same 
management and following essentially the same line of operationsas during the previous 
year. New observer have beeu obtained and i\ ajprg gsneral distribution of infor-. 
jnation among the people Ijas been acpompljsbeil, 
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^STATIONS AND OBSEBVEBS. 



The following is the list of stations and observers reported daring the year: 



station. 


Observer. | 


Stbtion. 


Observer. 


Southeast section : 

Ashland 


1 

George Shedd. 

G. I. Gilbert. , 

F. C. Ware. 
Dr. Humphrey. 
A. B. Newkirk. 

J. Ellis. ; 
A. G. Thompson. 
Joel Hull. i 
J. B. Parmalee. i 
S. S. Kauifman. 
P. W. Risser. 

G. Treat. 

1 

Charles Seltz. 
T. E. Heaton. 
L. Sessions. 
George M. Chappel. 
Jesse A. Nason. 
E. G. Bruner. 


Niobrara Basin : 

Creiorhton 


Dr. Geo. Roberts. 


Crete 


Hay Sprinirs 


Wm. Waterman. 


De Witt 


Valentine 

Lower Loup Basin : 

North Loup 


C. S.Gorgas. 


Fairbury 




Falls City 


M. B. C. True. 


Marquette 

Mead 


Palmer 


C.Shieldstream. 


Ravenna 

West Hill 


E. Smith. 


Minden 


J. L. Truman. 


Nebraska City 


Upper Loup Basin : 

Sargent 




Stromsburo: 


J. S. Spooner. 


Syracuse 


Republican Basin : 

Franklin 

Red Willow 




Weepine Water 


W. A. Harshbargar. 


Northeast section : 


Mrs. R. Buck. 


De Soto 


Upper Platte Basin : 

Kimball 




Fremont 


Wm. C.Barton. 


Norfolk 


North Platte 


J. Fitzjrerald. 


Omaha 






Scribner 




West Point 









Of these Franklin, Kimball, North Loup, and Valentine have been added during the 
year, and are situated in the newer and less settled portions of the State. 

Most of the observers report only temperature, precipitation, wind, sky, and occasional 
phenomena, together with the conditions and prospects of crops; a few are provided with 
maximum and minimum thermometers, while the three United States Signal Service 
stations, Omaha, North Platte, and Valentine, furnish the full monthly meteorological 
summaries. 

INDICATIONS. 

There have been sent out from this office by mail daily the special 10 a. m. predictions 
for Nebraska to the following easily accessible stations to be posted in the post-offices 
and in some cases for the display of flags: 

STATIONS. 



Minden. 


Ayr. 


South Brnd. 


Exeter. 


Ong. 


Syracuse. 


Kenesaw. 


Waverley. 


Western. 


Staplehurst. 


Fairmont. 


Ulysses. 


Cedar Creek. 


Ashland. 


Wymore. 


Blue Springs. 


Grafton. 


Holmesville. 


Blue Hill. 


Greenwood. 


Inland. 



The following stations, selected and arranged for by this service, have received the 1 
a. m. predictions by telegraph and have displayed flags and made monthly reports: 



Station. 


Flagman. 


Station. 


Flagman. 


Edear 


Neal Brothers. 
Thomas Shryock. 
S. L. Brass. 
John Tweedy. 
P. T. Grecher. 
M. S. Wistrom, 
J. K.Keithley. 
George S. Osborne. 
J. N. Wise. 
John Kittle. 
R. Ryerson. 
W. C. Purviance. 
Frank A. Snow. 

• 


Wymore 


George Laflin. 
C. I J. (lowell. 


Liouisville 


Grand Island 


.Juniata. 


Falls City 


A. B. Newkirk. 


Aurora 


Tecumseh 


C. M. Wilson. 


Norfolk 


Merna 


K, R. Purcell. 


Harvard 


Sunerior 


George G. Spohr. 
W. A. Harshbargar. 
H. Porter. 


Weeoinir Water 


F'ranklin 


Stromsburtrh 


Western 


Plattsmouth 


Tobias 


S. Larson. 


Seward 


De Witt 


A. H. Dennison. 


Broken Bow 


Chester 


Stephen Forsdick. 
J. S. Williams. 


Peru 


Taraora..^ 


David City 


Nelson ! The Nelsonian. 
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WEEKLY CROP REPORT. 

The observers of this service have reported weekly by mail to this office the condition 
and prospects of crops, to serve as the basis for a telegram on Saturday night to the 
Chief Signal Officer to aid in the preparation of the weekly crop bulletin furnished by 
him to the press. 

MONTHLY BULLETIN. 

There has been issued by the central office a four-page monthly weather and orop bul- 
letin, with map of the distribution of precipitation, and these have been sent out for re- 
publication by the press of the State. 

Goodwin D. Swezey, 

Director, 
C. D, BuRNLEi:, 
Private^ Signal Corps, Assistant, 

BoswELL Observatory, Doane College, 

Crete, Nebr. 



Weather crop bulletin of the Nebraska weather service, July 21, 1888. 

The observers of the Nebraska weather service furnish the following data concerning 
the etFect of weather on the crops : 

L'ainlall has been about the average in the eastern part of the State, and above the 
average in the southern and central parts of the State. 

There has been throughout an average amount of sunshine, and the temperature has 
been normal. 
The elfect on all crops has been very favorable in all parts of the State. 
Harvest is well underway in the southern counties, and beginning in the central part. 
Chinch bugs are reported as damaging the wheat in the central part, but only in small 
districts. 
Prospects for corn excellent. 

G. D. Swezey, 

Director, 
, C. D. Burnley, 
Pnvate, Signal Corps, Assistant. 



Llnclosure XIII.] 

NEVADA STATE WEATHER SERVICE. 

Carson City, Nev., July 31, 1888. 

Sir: In response to your circular letter of June 5, 1888, I have the honor to submit 
the following report of the Nevada State weather service for the year ending June 30, 
1888: 

The service was established by act of legislature in February, 1887, a copy of act 
being herewith inclosed. Immediately upon the passage of the act a director was ap- 
pointed, but no stations of observation were established until the following September, 
the interim being occupied in procuring instruments and in the consideration of plans 
for the organization and management of the service. In June, 1887, the Chief Signal 
Officer detailed a Signal Service observer as assistant to the director. * The assistant ar- 
rived at this place on August 9, and immediately upon his arrival the work of shipping 
the instruments and instructing the observers was begun. Fourteen stations were 
equipped with instruments in September, one in each county, the county auditors being 
by section 8 of the act constituted ex officio State weather service observers. The num- 
ber of stations has since been increased to thirty-seven. Of these seventeen stations 
make tri-daily observations of air temperature, precipitation, wind direction, and state 
of weather, together with notes upon the occurrence of casual phenomena, such as frosts, 
halos, thander-storms, etc. ; five are special rainfall stations, and the remainder make 
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observations once daily of maximnm and mlnimnm temperature, precipitation, iivind 
direction, and state of weather. 

The stations are tolerably well distributed throughout the most important sections of 
the State. There are, however, yet some unoccupied districts in which it is hoped that 
in the future, as the influence of the service extends, it will be possible to establish sta- 
tions; and it is probable that within a few years there will be made and preserved a 
fairly accurate record of the leading features ot the climate of nearly every section of 
Nevada. 

At first the work of the observers was not very satisfactory, owing to the indifference of 
some and the incompetency of others; but after devoting much time and labor to urging 
upon them the necessity of care and accuracy and to arousing in them a sense of the impor- 
tance of their work, a very decided improvement took place, and in most cases the work 
of the observers is now as satisfactory as could be expected. 

In September, 18S7, a circular letter was sent to all the teachers in the State, solicit- 
ing their co-operation and urging them to procure instruments and make observations 
at their schools. The object of this was, first, to obtain reports of the weather from as 
many points as possible, and, secondly and principally, to secure the training cf the 
pupils in the use of the simple meteorological instruments, and to diffuse among them 
and the people generally a knowledge of the fundamental principles of the relations 
which climate bears to the every-day interests, both vital and material, of the human 
race. The most complete records of the climate of any country are of little practical 
use unless the people possess sufficient intelligence to make use of them; and it appears 
that the public schools afford the readiest, if not the best, means of diffusing the knowl- 
edge which makes possible an intelligent and practical application of observations of 
the weather. The first appeal to the teachers unfortunately met with but few responses. 
Efforts will, however, be made again this year to induce many of them to take an active 
interest in the matter. The subject will not only be presented to individual teachers, 
but it will also be urged upon them at their institutes, and the county superintendents 
of public instruction will be earnestly solicited to lend their influence and co-operation. 
In February, 1888, the publication of a monthly summary of observations, together 
with a general review of the weather, was begun. Five hundred copies are published 
monthly, and distributed to those who are most likely to appreciate and make use of 
them. 

The purposes of the Nevada State weather service are to collect a fund of knowledge, 
as complete as possible, of the climatic features of every section of the State, from 
which reliable data can be furnished to actual and prospective settlers; to incite an in- 
terest among the people in the study of our climate, and to aid in making possible a 
practical application of the knowledge thus acquired; to assist in the development of 
our agricultural interests #by the discussion of the problems of irrigation, storage of 
water, economy of water supply, and adaptation of soil and climate to specific crops; 
and, by co-operation with the Signal Service, to secure to our people the benefits of the 
indications and other work of the United States Weather Bureau. 

From January to June, inclusive, of the current year the indications were telegraphed 
from San Francisco to nine towns in this State. The indications were generally verified, 
and they gave great satisfaction to the people. The display of weather signals in con- 
nection with the indications has been made only at Reno and at Carson City. In case 
of the resumption of the indications, endeavor will be made to give them a wider dis- 
tribution through the agency of the railroad telegraph lines. The towns to which it is 
most important that the indications should be telegraphed are the following (these towns 
being located in the principal agricultural districts;: Genoa, Carson, Dayton, Mason^s 
Valley, Reno, Lovelock's, Golconda, Paradise Valley, Tuscarora, Elko, Halleck, Austin, 
and Eureka. To agricultural interests the indications are of greatest value and impor- 
tance from March 1 to June 30, and to the lumber interests from October 1 to December 
31. 

The success of the Nevada State weather service has so far been very gratifying, far 
exceeding expectation. Many of the most prominent and intelligent people of the State 
have manifested a deep interest in its work, and its continuance appears to be very well 
assured. Efforts will be made to secure a larger appropriation from the next legisla- 
ture, which meets in January, 1889; and if a suf&cient appropriation is made, it is pro- 
posed to increase the efficiency of the service by providing each station with a suitable 
thermometer shelter, by inspecting all the stations, and personally instructing each ob- 
server. 

Very respectfully, your obedient servant, 

Chables W. Fbiend, 

Direcior. 

The Chief Signal Officer, 

Washingtonj D, C. 
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AN ACT to establish a weather-service station in Nevada and to provide for the appointment of a 
director thereof, and appropriating money to pay the expenses of the same. 

77ie people of the State of Nevada j represented in senate and assemblj/j do enact gs follows: 

Sec. 1. The establishment of a weather-service station being necessary to secure as 
complete a history of the weather of Nevada as possible, in order to famish trustworthy 
material for a study of its climate, to acquaint the people of the State and non-residents 
with the physical conditions of every locality, based upon reliable climatic data, thereby 
greatly benefiting the agricultural, commercial, manufacturing, and municipal interests, 
there is hereby established at Carson City, in this State, a central weather station, to 
be under the supervision of a competent director, to be appointed as hereinafter provided. 

Sec. 2. The duties of said director shall be to establish volunteer weather stations 
throughout the State, at least one in each county, and to supervise the same; to receive 
reports from said volunteer weather stations, reduce the same to tabular form, and pre- 
pare and have printed monthly reports, copies of which shall be, by said director, sent 
to all colleges, high schools, hospitals, public libraries, agricultural societies, and news- 
paper proprietors who shall in writing request the same. 

Sec. 3. Said director shall also prepare an annual report of his labors, and of the work 
done by the volunteer weather service, and present the same to the governor for publi- 
cation. Fifteen hundred copies of said report shall be printed by the superintendent of 
State printing, of which five hundred shall be for the use of the State officers and one 
thousand for the use of the legislature. The superintendent of State printing shall do 
all printing necessary to carry out the requirements of this- act and the secretary of state 
is authorized to furnish to said director whatever stationery he may need in the proper 
performance of his duty. 

Sec. 4. Said director shall be appointed by the governor, and, in addition to the other 
duties required under the provisions of this act, he shall file with the State librarian 
monthly reports of the meteorological observations provided for in the third section of 
this act; and the same shall be carefully preserved by said librarian, and be open to in- 
spection during office hours to any one applying therefor. For the performance of the 
duties prescribed by this act the director hereinbefore mentioned shall receive a salary 
of six hundred dollars a year, payable in monthly installments, upon the claims .being 
allowed by the board of examiners, and said claims shall be paid as other claims 
against the State are paid, and shall be in full for all demands of said director, including 
traveling expenses. 

Sec. 5. Said director is authorized to provide for the equipment of such volunteer 
weather stations as shall be established by him, of which there shall be at least one in 
each county, at a cost not exceeding twenty-five dollars for each station so established. 
Each station shall be supplied with. the following instrun^ents: One maximum ther- 
mometer, one minimum thermometer, one dry-bulb thermometer, one wet-bulb ther- 
mometer, one rain-gauge, with overflow attachment, and such other instruments as may 
be necessary, of which the cost shall not exceed the sum of twenty-five dollars for each 
station, as hereinbefore provided. Said director shall apply to the United States Cen- 
tral Signal Office in Washington, D. C, to have the weather stations in this State recog- 
nized and registered as volunteer stations, auxiliary to the United States Weather Ser- 
vice, and shall also apply for and receive the printed blanks, franked envelopes, and 
books of 'instructions for voluntary observers of the Sigual Service of the United States 
Army," and such other stationery as is usually supplied to volunteer observers. All 
instruments purchased with State funds by said director for use in any department of 
the weather service in this State, and all charts, maps, diagrams, and tabulated forms 
made by hi»u in his official capacity, shall be the property of the State solely. 

Sec. 6. For the purpose of paying the salary of the director herein mentioned during 
the years 1887 and 1888, the sum of twelve hundred dollars is hereby appropriated, out 
of any moneys in the general fund not otherwise appropriated. 

Sec. 7. The sum of five hundred dollars is hereby appropriated, out of any moneys in 
the State treasury not otherwise appropriated, to be applied in purchasing the instru- 
ments provided for in the fifth section of this act. 

Sec. 8. The county auditors of the respective counties of this State are hereby con- 
stituted volunteer reporters of meteorological observations, and shall keep and record 
such observations and reports as are required by the provisions of this act and report 
the same to the director of the State weather service station, and shall perform such 
duty without compensation additional to that now allowed by law for the performance 
of other duties of their office. 
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[Incloaure XIV.] 
NEW ENGLAND METEOKOLOGICAL SOCIETY. 

Providence, R. I., June 30, 1888. 

Dear Sir: I have the honor to inclose a report of the work of the New England Me- 
teorological Society for the year ending to-day. 
Yours very respectfully, 

WiNSLow Upton, 
Secretary^ New England Meteorological Society. 

Report on the work of the New England Meteorological Society for the year ending June 30, 

1888. 

The routine work of the society has been carried on much as in previous years. 
Monthly bulletins have been issued, containing reports from 140 to 150 observers, prin- 
cipally of precipitation and temperature. Of these observers, 11 are in charge of stations 
of the United States Signal Service and 7 have been supplied with instruments by the 
Appalachian Mountain Club. It may be noted that many of the other observers are 
connected with water-works of towns and cities, some with large manufacturing estab- 
lishments, and several are located on the summits of hills, one of which, Blue Hill, 
!Mass., is the location of the 'best equipped private meteorological observatory in the 
country. A number of stations are equipped with self-registering apparatus. 

Special investigations have been carried on by the society as follows: In the summer 
of 1887 the observations of thund'er-storms was continued in much the same form as in 
previous years, the expense covered by a grant from the Bache fund of the National 
Academy; the large correspondence that it involved was in charge of Sergeant Oswell, 
under the direction of Professor Davis. Progress in the discussion of results has been 
retarded by the recent absence of Professor Davis. In the same summer a study of the 
sea breezes that occur along the coast was begun, it being the first systematic study of the 
kind that has been attempted; this was in charge of Mr. L. G. Schultz, of the Signal 
Service, at that time stationed in Boston, under the direction of Professor Davis. The 
expense of printing circulars, etc., was borne by the Harvard College Observatory. The 
discussion of the results has progressed towards completion ; but has been retarded by 
the transfer of Mr. Schultz to Ithaca, N. Y., as well as by theabsenceof Professor Davis. 
Both of these studies were greatly aided by the co-operation of the Signal Service, from 
whom the sociefy received the assistance of a member of the corps. 

In March, 1888, the secretary made a special study of the severe blizzard that spent its 
force in southern New England, with heavy snowiall and high winds. The results of 
this study were published in the American Meteorological Journal for May, 1888. The 
society received assistance in this undertaking from the trusteesof the Elizabeth Thomp- 
son Science Fund. From the same source has been received a grant for defraying the 
expenses of a further study of cyclonic storms in New England, regarding which a series 
of papers was published in the American Meteorological Journal in 1886 and 1887. 

During the year the society has miule certain changes in its organization and associa- 
tion with other institutions. After the return of Professor Upton from absence of a year 
in Europe, he was chosen secretary, and Professor Davis, who had been acting as di- 
rector in addition to his work as secretary, was made director. Since January, 1888, 
on account of the absence of Professor Davis from New England, the secretary has 
edited the Bulletin. At the beginning of the current calendar year an agreement was 
entered into with the astronomical observatory of Harvard College for joint publication 
of the observations of the society. As a result, the contents and form of the Bulletin 
have been somewhat changed, chiefly in the direction of a greater amount of tabular 
matter and an improvement in the style of printing. The Bulletin is printed monthly, 
as heretofore, and its permanent matter is stereotyped and will be published later in the 
volumes of Annals of the Observatory, together with an extended annual summary. 
The interest shown in meteorological studies by Prof. E. C. Pickering, director of the 
Observatory, and the expansion of meteorological work undertaken in consequence of 
the Boyden bequest, which is at the disposition of the observatory, insures the society 
many advantages from its co-operation with the observatory. 

WiNSLow Upton, 
Secretary, Neio EngJand Meteorological Society, 

The Chief Signal Officer, 

Washington, D. C 
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New England Weather Crop BuUetin. 

Cambridge, Mass., July 7, 1888. 

The New England Meteorological Society, in co-operation with the United States Sig- 
nal Service, furnishes the following report of the weather and the condition of growing 
crops for the week ending July 6, 188d: 

The rainfall has been below the average throughout New England. In some sections 
no rain has fallen during the week, but the effect has been quite favorable for all crops. 

The temperature and sunshine have been about the average in all States excepting 
New Hampshire, where an excess is reported; the effect has been very favorable. 

Haying has begun in northern New England, and the dry, sunshiny weather has been 
favorable for securing the crop, which promises to be large; in the southern portion the 
work is progressing well and about half of the crop has been secured. 

On the evening of June 30 several places were visited by a severe hail-storm, which 
resulted in considerable injury to nearly all crops. 

Reports from observers indicate that at Brunswick, Me., the hay crop has improved 
very much during the week, but it is thought by good judges that it will fall short, 
considerably, from last year. At East Sumner, Me., haying is just beginning, with a 
prospect of the best crop for years if favorable weather prevails during the haying sea- 
son. At Hanover, N. H., the crops are looking finely and coming forward rapidly. 
There has been a good deal of sunshine and hot weather in the past seven days, but the 
ground is sufficiently moist to support crops well. Hay^crop heavy. At Newton, N. 
H., no rain has fallen during the week, but all crops are doing well. The hay crop is 
good and being rapidly secured. At Brattleborough, Vt. , it has been a fine week for socu r- 
ing the hay crop, which most of the farmers have improved to the best of their abilities; 
the amount and quality is far above the average. All other crops doing well. At 
Chelsea, Vt., an abundant hay crop is now assured. Its maturing will bo somewhat 
late. At Cornwall, Vt., the season is fully up to the average. Potatoes and corn. are 
looking well. Haying is progressing finely. At Craftsbury, Vt., a severe hail-stonn 
occurred Saturday, cutting down the small grain to considerable extent. At Marlborough, 
Mass., a hail-storm of great severity occurred shortly after (5 o'clock Saturday eveninu'. 
Fruit trees and vines were nearly all stripped, corn- stalks were broken off at the roots, 
and vegetable leaves were crushed or cut entirely off. At Taunton, Mass., hay is of 
lair quality, and the crop is about half secured. 

O. N. OSVVELL, 
Sergeant^ Signal Corps, Assistant 



[Incloaure XV.] 

NEW JERSEY WEATHER SERVICE. 

RuTGKBS College, 
New Brunswick, N. J., July 23, 1888. 

Dear Sib: I have the honor to send this letter to accompany the anneal report of 
Sergt. E. W. McGann, assistant in charge, upon the New Jersey weather service, for 
the year ending June 80, 18S8. The service is gradually getting established in the minds 
of our citizens, and with continued work will come to be of great value to them. The work 
of Mr. McGann has been faithfully and intelligently carried on, and I can most heartily 
request for him the highest compensation for his services that is paid to any of them in 
charge of such services. The cost of living is as much as in New York or Philadelphia, 
and I trust you will be able to consider this and to recognize the valuable services of a 
worthy man and citizen. 
Respectfully, yours, 

Geo. H. Cook, 

Director. 

The Chief Signal Officer, 

Washington City. 



State Agricultural College, 

New Brunswick, N. J., July 24, 1888. 

Sir: I have the honor to submit the following report of the work of the New Jersey 
State weather service for the year ending June 30, 1888. 
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On the 21st of July, 1887, in obedience to instractions received from tbe Chief Signal 
Officer, I assumed charge of this station and the work of the State weather service con- 
nected therewith. 

NUMBEB OF STATIONS. 

At that time the number of stations reporting to the central office was thirty-»even ; 
of these seven have been discontinued for various reasons, and four new ones added, 
making the present total thirty -four, a decrease of three stations for 1888 as compared 
1887. 

BEPOBTS. 

The reports received from these stations have been carefully summarized, tabulated, 
and published monthly in the New Jersey Weather Chronicle. The columns containing 
tbe data from these reports have been increased in number from four to fourteen, thereby 
presenting to the readers thereof a most valuable compendium of meteorological in- 
formation. 

WEATHER AND TEMPEBATUEE SIGNALS. 

An effort has been made to organize a system of flag stations throughout the State, but 
30 far has met with very little success. This may be attributed to the fact that negotia- 
tions for their establishment have been conducted by correspondence instead of personal 
solicitation. 

CROP WEATHEB BULLETINS. 

Bulletins showing crop conditions and prospects throughout the State have been issued, 
commencing May 2b*, 1888, copies of which have been furnished to all crop correspond- 
ents. State observers, agricultural societies, and the press of the State. These bulletins 
have become a valuable factor in the dissemination of crop statistics among the com- 
munities to which they are sent. They have been well received and eulogized by the 
different agricultural societies, and have been favorably commented upon by the jour- 
nalists of New Jersey. It may be added in this connection that the issuance of these 
bulletins has been largely instrumental in bringing the service prominently before the 
public. 

In order to increase the efficiency of the service by the establishment of stations in 
each county of the State fully equipped with standard instruments, a bill (the text of 
which is given below) was draughted and presented to the legislature, entitled *'An act 
to establish a meteorological bureau for the State of New Jersey" This bill passed 
both house and senate unanimously, but for some reason failed to secure the signature of 
the governor. A similar bill will be presented at the next session of the assembly, and 
there are strong reusons to believe that the next annual report from this station wUl con- 
tain not only a record of its passage, but also of its acceptance and signature by the chief 
executive of the State, as well as that the appropriations and provisions therein provided 
for have been complied with. 

In conclusion, it is greatly to be regretted that during the year visits to the different 
stations for the purpose of becoming acquainted with the observers and the situations 
and exposures of their instruments have been impracticable on account of the expense 
which would be entailed. To obviate this difficulty an effort is now made to secure an 
annual pass over the different railroads of the State, which would admit of these visits, 
so essential to the harmonious working of the system being made. 
Very resnectfully, your obedient servant, 

E. W. McGann, 
Sergeant, Signal CorpSy Assistant, 

The Chief Signal Officeb, 

Washington, Z). C 

The following is the text of the bill creating a meteorological bureau in this State, 
which was introduced February 20 by Hon. Charles B. Herbert, of New Brunswick, and 
passed both houses on March 29, 1888: 

AN ACr to establish a meteorological bureau for the State of New Jersey. 

1. Be it enacted hi/ the senate and general assembly of the State of New Jersey, That there 
be, and hereby is, established at the State Agricultural College, New Brunswick, New 
Jersey, a central office for meteorolo«:ical observation, with Professor George H. Cook, of 
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said college, the secretary of the State board of agricalture, and a third person, to be 
appointed by the governor, as a board of directors; the members of the board shall be 
commissioned by the governor, aDd be duly qualified as like officers of the State. 

2. And be it enacted, That Professor George H. Cook, of said college, is hereby ap- 
pointed president of the board, and by and with the advice of the directors shall establish, 
if practicable, one volunteer weather station in each county and supervise the same; he 
shall receive reports therefrom and reduce the same to tabular form, and report the*same 
monthly for publication as the New Jersey weather report, and shall annually make a 
report to the governor, which shall contain a detailed statement of all expenditures 
made during the year, and a summary of the observations made at the various stations. 

3. And be it enacted, That the president of the board be directed to print, under con- 
tract, one thousand copies of each monthly report, which shall be distributed by said 
board. 

4. And he it enacted^ That there is hereby appropriated for the ensuing year, for the 
establishment of said bureau and stations, the sum of one thousand dollars, or so much 
thereof as may be necessary for the purpose of meeting actual expenses of carrying out 
the provisions of this act; no part of said sum shall be paid for salaries of any officer or 
for office rent. 

5. And he it enacted, That no money shall be expended except under the order of the 
president director, by and with the approval of the board. 

6. And be it enacted, That this act shall take effect from and after its passage. 



State agricultural college crop report, Bulletin No. 8, July 14. 

New Brunswick, N. J., July 14, 1888. 

The crop correspondents and observers of the New Jersey State weather service have 
made the following reports for the week ending July 14, 1888, concerning the weather 
and the condition of the growing crops: 

Temperature. — During the past seven days thvi temperature has been about the seasonal 
average in all the counties of the State except Union, Essex, Middlesex, Hunterdon, and 
Somerset, where it was below. In these counties the cool, damp nights have somewhat 
retarded the growth of potatoes, corn, and vegetables. 

Precipitation. — The rainfall during the past seven days has been slightly above the av- 
erage in all the counties except Morris and Essex, where the ground is too dry for the 
transplanting of vegetables. 

SUM3IAKY OF EEPORTS. 

Hanover. — The light showers on four days did not interfere with haying and harvest- 
ing. Corn and potatoes are doing well. — M. M. Cook. 

Mount Holly. — Cut grain is in danger from too much rain. Soil plenty wet for corn and 
potatoes. — H. I. Budd. 

South Orange. — Hay crop largo and in good order. Ground too dry for transplanting 
of celery and cabba^^e. — W. J. Chandler. 

Locktown. — Rain has somewhat retarded harvesting; the greater portion in shock. 
Wheat has never been a better crop. Hay housed in fair condition. — George W. Hock- 
enbury. 

Freehold. — Grain harvest has commenced. Wheat will be a full average; rye never 
so large. Recent rains have benefited small fruits. — Miss A. S. Yard. 

Bridgeton. — Crops of all kinds looking well. All wheat gathered. Raspberries and 
blackberries very fair. — H. A. Jordan. 

Beadington. — Harvesting progressing favorably; grapes rotting; apple trees infested 
with caterpillars. Rain his been beneficial to oats. — John Fleming. 

Somerville. — The cool nights seem to have retarded potatoes, corn, and vegetables. 
Beiries are two weeks later than last year, and in greater abundance. — A. C. Lindsley. 

Beverly. — Crops are looking well. — C. F. Richardson. 

Moorestown. — Heat and moisture have caused potatoes to sprout and set anew. Rain, 
cloud, and fog have retarded harvesting. Wheat and rye mostly in shock; find a few 
sprouting grains; rain on 12th likely to be most serious of any if not followed by bright, 
breezy days. Much timothy to cut yet; is in good condition. Corn growing very fast. — 
I. J. Beans. 

Egg Harbor City. — Corn, sweet potatoes, and garden crops looking well. Grapes, Con- 
ceit, one-third crop; Clinton and Saint Anna badly rotting; will be about half crop. 
Blackberries very good. — H. Y. Postma. 

fXayton, — Harvesting about done, and gathered in good condition. — W. T. Wilson. 



120 REPORT OP THE CHIEF SIGNAL OFFICER. 

Rancocas. — The rains during the week have retarded barvestin;;. Some wheat in 
shock reported sprouting. Oats are turning, and promise a good yield. — ^Spencer Haines. 

CoUcye Farm. — Wheat stacked in lair order; haying finished; a good crop. Corn some- 
what injured by hail, but will recover. Potatoes promising; oats fair. — A. B. Sears. 

Union. — Growth slightly retarded by cool rains; favorable for transplanting cabbage; 
acreage set above average; fruit generally scarce. — F. L. Dunbar. 

Ooeanic, — The rains during the week were particularly beneficial to grass and corn. 
The gathering of hay and grain retarded, but not injuriously. All garden crops looking 
well. liiispberries not abundant. — John E. Parmly. 

Ocean City, — The rainfall for last seven days is below average, and has affected the 
truck crop very injuriously.— W. Lake. 

E. W. McGann, 
Sergeant, Signal Corps, Assistant. 

Referring to the weather crop bulletin of the New Jersey weather service, of which 
the above is a sample, the New Brunswick Home of July 16, 1888, contained the 
following: 

' ' The weekly weather crop bulletin, which is issued by the New Jersey state weather 
service, is meeting with great favor. Farmers of various districts are urging its publi- 
cation in papers of their neighborhood and scarcely a day passes in which Mr. E. W. 
McGann, the efficient maniigcr of the service in this city, does not receive highly com- 
mendatory epistles as to the value of the bulletin to farmers. The report is made up 
Ironi bulletins which are sent in every week by the voluntary observers throughout the 
iState, and contains in a terse form the rainfall, temperature, sunshine, with conditions 
of the crops for the week. The bulletin is not only of great value to agricultural dis- 
tricts, but it prevents in a measure the * corncra' which speculators in grain and bread- 
stuffs like so much to bring; about when sunshine and rain seem to be in their favor. A 
weather service in every State and Territory, such as New Jersey boasts of to-day, 
would soon deal speedy blows to all scheming grain speculators in the land.'* 



[Inclosqre XVI.] 
NORTH CAROLINA STATE WEATHER SERVICE. 

Annual report of the North Carolina State weather service for 1887. 

The State weather service, organized in December, 1886, is now an accomplished fact. 
It has already accumulated much valuable meteorological data, which will be of per- 
manent service to the State. In its weather indications, cold-wave and frost warnings 
it has distributed broadcast throughout the State information of great value to the 
farming population as well as all classes of her people. 

A State weather service has a twofold duty: (l^ The collection of accurate detailed 
weather statistics for the territory of a State; and (2) the dissemination of practical in- 
formation, weather "indications,*' and frost or cold- wave warnings. 

The profession of farming is more intierested in the weather than any other, and fore- 
casts of the weather for twenty-four or forty-eight hours ahead will determine the com- 
monest every-day operations on the farm. 

Besides these ordinary benefits, which everybody will appreciate, North Carolina has 
nnusually large interests in crops which frosts and freezes can destroy, and which may 
be saved if only half a day's warning of cold is given. Our tobacco, truck, and fruit 
interests have been frequently damaged to the extent of from one-fourth to one-half of 
the whole by sudden frosts and fretezes, of which our farmers had no warnings. 

Some of the immediate benefits of the State weather service may only be briefly 
touched upon here: 

(1) It will bring the benefits of the weather "indications," ** cold-wave" warnings, 
etc., of the United States Signal Office to bear directly upon the interests and daily lives 
of a great many of our people, and secure for them whatever benefits there may be in 
them. 

(2) The weather service will be the means of securing a much better knowledge of 
the meteorology of our State, which will l>e valuable in more ways than can be named 
here. 
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(3) It will give the people of all parts of the State reliable standards for temperaiare, 
rainfall, humidity, wind velocity, etc., which are sparces of varied useful information. 

(4) It will put within the reach of local agricultural clab3 and individual farmers the 
means of accnrat« observations upon the relations of the weather to our crops. Without 
a weather record in iigur&s our conceptions of what the weather was during any partic- 
ular season are sure to bo very unreliable. 

(5) It will educate the people at large on the subjects in science which have the most 
important bearing upon their interests, comfort, and lives. 

The State weather service, as established and now in operation, is an organization of 
the voluntary observers and signalmen throughout the State of North Carolina, co-op- 
erating with the United States Signal Service and this experiment station. The Signal 
Service stations an experienced observer at the central office, who acts as assistant to the 
director of the State service in keeping the records of the meteorological data, in prepar- 
ing summaries of the state of the weather, in distributing to the signal stations the vari- 
ous weather indications. 

Heretoibre the central station has been located at the experiment farm, 1 1 miles from 
the city, but on account of the obvious difficulty in keeping the records at a point so dis- 
tant from the office of the director the station was removed to the city, where it now 
occupies a commodious office in the Agricultural Building. Here the records are kept, 
and all the work of compiling the data received from the various observers goes on. Con- 
nected with the office, too, is a complete observing station, ranking first class in all of 
its appointments. Self-recording instruments, maximum and minimum thermometers, 
anemometer, wet and dry bulb thermometer are conveniently located on the summit 
of the roof. Two standard barometers are in use in the office, and a standard rain-gauge 
is located in rear of the building at the surface of the ground. On the roof is a 36-foot 
flag-staflf, upon which are displayed daily signal flags giving the weather indications. 
Tri-daily observations are taken, at 7 a. m., 3 p. m., and 10 p. m., which are transmitted 
by telegraphic cipher to Washington, where they are used iu the preparation of a daily 
weather map of the United States and for other meteorological purposes. 

The central weather station in the past year has be^n able to procure from United 
States Signal Service in Washington daily telegraphic dispatches, giving the state of the 
weather, barometer reading, temperature, rainfall, etc. , of thirty different stations scat- 
tered throughout the United States, which are published in the daily city papers, and 
posted in sev'cral public places for the convenience of the people generally. These tele- 
grams are used by the business men of the city and by the Cotton and Grocers' Ex - 
change; at this latter building a large United States map is displayed, on which are 
posted daily colored symbols, showing the change of the weather at the various localities 
throughout the country. By this means the people of the city and the surrounding 
country can get reliable and valuable statistics showing the state of the weather else- 
where, which will prove of great benefit to them in their several lines of business. 

The daily weather indications and '* cold-wave" warnings sent out from the Signal 
Office at Washington are distributed to numerous signal stations in North Carolina. 
These reports are posted on bulletin boards or displayed by flags on considerable eleva- 
tions, so that the signals may the better be distributed to the people generally. 

The distribution of the telegrams of the weather indications was interrupted in April, 
1887, owing to a decreased appropriation from the United States to the Signal Service, 
but was resumed on July 1 on a much more substantial basis. Under the reorganiza- 
tion, the number of stations displaying signal flags will be largely increased, so that a 
grea*^er number of the people of the State can reap the advantage to be derived from 
them. 

Stations where flags or bulletins are used to circulate widely the weather indications 
and warnings are termed signal stations. They now number 54, are scattered through- 
out the State, and are located in nearly every portion reached by telegraphic lines. 



122 



REPORT OP THE CHIEF SIGNAL OFFICER. 



List of signal stations. 



Name of statioa. 



Asheville 

Battleborough „ 

Burlington J.... 

Cameron 

Chipel Hill 

Croniy 

Durham.. 

Fayetteville 

Paison 

Gibson Station 

Greens lorough 

Gastonia 

Goldsborough 

Henderson 

Hickory 

High Point. 

Hot Springs 

JonesDorough 

King's Mountain 

Kinston , 

Louisburgh 

Leaksville 

Lenoir , 

Lineolnton 

Magnolia 

Marion 

Maxton , 

Monroe 

Mporesville 

New Berne 

Newton 

Oxford 

Pinevillo , 

Pittsborough 

Raleigh:* 

Agricultural Building 

City Hall 

Shaw University , 

Reidsvillo , 

Rockingham 

Rocky Mount , 

Salisbury , 

Shelby 

Smithfield 

Statesville 

Tarborough, 

Toisnot. 

ThomasTille 

Warrenton , 

"Wake Forest 

Warsaw 

Weldon , 

Whitaker's 

Winston , 

Walnut Cove 



Name of ooonty. 



Buncombe 

Nash 

Alamance 

Moore , 

Orange 

Columbus 

Durham 

Cumberland .... 

Duplin 

Richmond 

Guilford 

Gaston 

Wayne , 

Vance 

Catawba 

Guilford 

Madison 

Moore 

Cleveland 

Lenoir 

Franklin 

Rockingham.... 

Caldwell , 

Lincoln 

Duplin 

McDowell 

Robeson 

Union , 

Iredell 

Craven 

Catawba 

Granville , 

Mecklenburgh 
Chatham 



Wake 

do 

do 

Rockingham. 
Richmond .... 
Edgecombe... 

Rowan 

Cleveland 

Johnston 

Iredell 

Edgecombe... 

Wilson 

Davidson 

Warren 

Wake 

Duplin 

Halifax 

Edgecombe ... 

Forsyth 

Stokes 



Displayed by- 



Battery Park Observatory. 
A. J. Hobgood. 
J. A. Turrentine. 
K. M. Ferguson. 
R. E. Carr. 

A. T. Wishart. 
H. H. Snow. 
Rose & Leak. 

J. S. Westbrook. 

W. H. Morrison. 

J. H. Hampton. 

J.T. Bingham. 

Argus Publishing Company. 

J. L, Currin. 

O. M. Royster. 

Chief of Police Hoffman. 

C. F. McGahan. 

M. C. Mclver. 

C. M. Nolan. 

R. P. Whitehurst. 
O. L. Ellis. 

B. F. Ivey. 

J. M. Bernhardt. 

Jenkins Bros. 

H. J. Hope. 

W. F. Craig. 

S. W. Parkham. 

T. M. Brown. 

A. Leazer. 

President Washington Bryan. 

E. P. Schrum. 

W. H. White. 

W. T. Young. 

W. R. Hunter. 

H. McP. Baldwin. 
Police Department. 
Dr. H. M. Tupper. 
George R. Quincy. 
W. E. Shortridge. 
S. K. Fountain. 
John H. Hedrick. 
J. E. Martin. 
J. Morris. 

D. M. Conn. 
W. E. Fountain. 

C. F. Black. 
J. A. Elliott. 
Arrington Bros. 
Prof. W. O. Simmons. 
J. W. Morrison. 

H. S. Cooper. 
J, C. Basswell. 
Brown & Brown. 
J. A. Burton. 



* Central station. 



The important work of collecting meteorological statistics is carried on by the volun- 
tary assistance of observers scattered pretty well throughout the State from east to west, 
with the additional information obtained from the reports of regular signal service 
observers located in this and the adjacent t^erritory of other States. 

The State weather service is entirely a voluntary organization, without any funds for 
the purchase of meteorological instruments. We find it very difficult, therefore, to ex- 
tend the number of observing stations to include mountainous and other sections of the 
State where it would be desirable to have observations. Various Iriends and commu- 
nities have assisted the service in the past by equipping many of the observing stations 
already established. But the State service is greatly in need either of funds or of instru- 
ments with which to supply newly created observing stations. 

Negotiationsjare now pending with the United States Signal Service whereby it is hoped 
that a supply of instruments can be procured on favorable terms, and the number of sta- 
tions thus largely increased. 

The full set of instruments for voluntary observers consists of maximum registering 
thermometer, minimum registering thermometer, dry-bulb thermometer, wet-bulb ther- 
mometer, and rain-gauge with overflow and measuring-stick. All the new instruments 
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are of H. J. Green's best make, and were corrected at Washington, 
of the stations are supplied with standard barometers. 

Observing staiions. 



In addition, some 



station. 


County. 


Observer. 


Asheville 7 


T^upcombe... - ..,....,„, 


Asa S. Loomis. 


Chapel Hill 


Orange 


Prof. J. W. Gore. 


Charlotte 


. Mecklenburgh 


♦James A. Barry. 


(-'aoe Ilenrv. Va 


Princess Anne 


♦William Davis. 


Chattanooffa. Tenn 


Hamilton 


*L. M. Pindell. 


Davidsoii Collesre 


Mecklenburgh 


Prof. H.L.Smith, 


Goldsborouflfh 


Wayne 


John R. McMachen. 


Hatteras 


Dare 

Vance 


♦George H. Penrod. 


Henderson 


J. L. Curren. 


Hot Springs , 


Madison 


Dr. C. F. McGahftn. 


Kitty Hawk 


Currituck 


♦P. H. Fitzmaurice. 


ICnoxville, Tenn , 


Knox 


•Charles F. Dickens. 


L<enoir., 


Caldwell 

Campbell 


Dr. R. L. Beall. 


Lynchburgh, Va 


*W. H. Fallon. 


Marion 


McDowell 


W. F. Craig. 


Maxton 


Robeson 


Dr. J.D. Croom. 


Monroe 


Union 


D.C.Anderson. 


Mount Pleasant 


Cabarrus 


Prof. H. T. J. Ludwig. 


New Berne 


Craven 


William DHnn. 


Norfolk, Va 


Norfolk 


♦James P. Sherry. 


Oxford 


Granville 


W.C. Biggs. 


Raleight ~ 


Wake 


*H.McP. Baldwin. 


Reidsville 


Rockin&rham 


Prof.T.J.Norcom. 




Rowan 


John A. Hedrick. 


Salem 


Forsyth 


Rev. John Clewell. 




Brunswick 


*E. R. Perry. 


Tarborough % 


Edgecombe 


E. V. Zoeller. 




Wake 


Prof. W. G. Simmons. 


Waynesville 


Way wood 


W.W.Stringfield. 


Weldon 


Halifax 


T. A. Clark. 


Wilmington 


New Hanover ^. 


♦F.P.Chaffee. 



♦Signal Service observers. 



t Central station. 



Monthly summaries of the above stations have been published in the bulletin of the 
Departmentof Agriculture during the past year. Thesereports v^illbe continued monthly; 
and it is hoped, with the increase number of observing stations, that they will be of 
largely increased value. 

The meteorological conditions tabulated in the weather review of the North Caro- 
lina weather service relate chiefly to the climatic changes in the State of North Caro- 
lina and its adjacent territory in the States of Virginia and Tennessee. 

11. B. Battle, Ph. D., 

Director. 
.II. McP. Baldwin, 
• Sergeant y Signal Corps ^ Assistant. 



Sixteenth weekly weather crop bulletin of the North Carolina weather service j for the, week 

ending Saturday^ September 15, 1888; 

[Co-operating with the United Statea Signal Service.] 



RAINFALL. 

The rainfall in all the districts was largely in excess of the normal weekly rainfall for 
the month of September in this State. Crops generally, and cotton especially, have 
been injuriously affected. The following rainfalls, as compared with the normal, will 
show the amount of excess: 

Eastern District— Qalifmsi, Halifax County, 3.50 inches; Hertford, Perquimans County, 
3.50 inches; Rocky Mount, Nash County, 9.00 inches; Rocky Point, Pender County, 3.30 
inches; Scotland Neck, Halifax County, 3.00 inches; Tarborough, Edgecombe County, 
2.79 inches; Weldon, Halifax County, 2.03 inches; Warsaw, Duplin County, 2.03 inches; 
average for the district, 3.64 inches. 

Central District. — Greensborough, Guilford County, 5.20 inches; Gibson's Station, Rich- 
mond County, 3.00* inches; Hillsborough, Oranse Ck>unty, 3.00 inches; Monroe, Union 
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County, 3.42 inches; Walnut Cove, Stokes County, 5.30 inches; Baleigh, Wake County, 
3.35 inches; average for the district, 3.88 inches. 

Western District. — Mount Pleasant, Cabarrus County, 4. 08 inches; Mount Airy, Surry 
County, 7.00 inches; Davidson College, Mecklenburgh County, 10.00 inches (nearly); 
Bat Cave, Henderson County, 2.70 inches; average for the district, 6.10 inches; average 
for the State, 4.54 inches; excess, 3.46 inches. 

TEMPEEATUBE AND SUNSHINE. 

There was an average temperature and a deficiency of sunshine. The elTect upon crops 
was injurious. 

, EEMAEKS OF SPECIAL CORRESPONDENTS. 

Eastern DiSTRrcT. — Elizabeth City, Pasquotank County: The weather has been un- 
favorable for saving fodder. Com has been injured by the excessive rain. Halifax, 
Halifax County: Bains past week have badly damaged all crops. All corn on the Eoanoke 
low grounds ruined by freshet, which is the highest since 1877. Hertford, Pejquimans 
County: Continued rains caused cotton to take rust. Rice has come out very much since 
the rain. Kinston, Lenoir County: Cotton crop badly damaged by rottening. New Berne 
Craven County: Cotton and com have doubtless suficied from excessive rain. Rocky 
Mounts Ndsh County: All crops have been seriously injured by heavy rains. Itocky Point, 
Pender County: Cotton continues to rust and shed. iScotland 2\ re k, Halifax County: Crops 
of all kinds seriously damaged. TarhorougJi, Edfjccomhe County: l^owland crops have been 
injured by the freshet. Cotton has, to some extent, the rot and black rust. Toisnot, 
Wilson County: Rain has caused cotton to sprout and rot in the boll. Cotton will un- 
doubtedly come in short. Warsaic, Duplin County: Crops, cotton especially, have been 
much injured by the excessive rains. Weldon, Halifax County: Roanoke River it higher 
than at any time, except the flood of 1877. All low-ground crops destroyed. WiiliamS' 
ton, Martin County: Have had plenty of rain. Fodder injured and has damaged the 
cotton crop very much. Warrei^ton, W trren County: Cotton somewhat injured by rains. 
Com poor; pea crop doing well. 

Central district. — Durham, Durham County: Much damage is reported from the 
heavy rains of the past week. Farmers were stopped in the curing of their tobacco by 
the rains, and now they say it is growing green again and can not ripen before frost. 
Haw River, Alamance County: Haw Kiver is higher than ever known. J3ridges all £;one. 
Corn and tobacco injured, and it feared bottom corn ruined. Oxford, Granville County: 
The heavy rains for the past two weeks have caused tobacco to take a second growth, 
and thus retarded its curing. Raleigh, Wake County: All crops have suffered from the 
long wet spell. S'llem, Forsyth County: The heavy rains and wind have done much dam- 
age to all crops. Corn on bottom land almost ruined. tSmithfuld, Johnson County: Cot- 
ton and peas badly damaged. Walnut Cove, Stokes County: The rains for the past week 
have flooded all lowland crops. 

Western district. — Mount Airy, Surry County: Cotton and tobacco damaged by heavy 
rains. Mount Pleasant^ Cabarrus County: Freshet damaged corn and grass along creeks. 

11. B. Kattle, Ph. U, 

Dimector. 
H. M(!P. Baldwin, 
Sergeant, Signal Corps, Assistant 

Central Office, Agricultural Building, 

Raleigh, K, C. 



[Inclosure XVII.] 
OHIO METEOROLOGICAL BUREAU. 

[Benj. F.Thomafl, director; Lieut. Charles E.Kilboume,U. S. A., secretary; C. M. Strong, pi^vate, 

Signal Corps, assistant.] 

» Central Station, Ohio State University, 

Columbus, Ohio, August 24, 1888. 

Sir: In compliance with your request of the 20th instant, I have the honor to make 
the following report of the work of the Ohio meteorological bureau for the year ending 
June 30, 1888: 

The corps of observers reporting June 30 numbered forty-six, of whom five were ob- 
servers of the United States Signal Service and thirty-five of the Ohio meteorological 
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bureau, six of the latter being rain&Il observers. New stations were established daring 
the year at Celina, Prof. W. F. McDaniel, observer; at Akron, Prof. C. S. Howe, ob- 
server, and at Athens, Prof. A. D. Morrill, observer; and the stations at Findlay, Gam- 
bier, Warren, College Jlill, and Napoleon discontinued. 

During the year nearly all the stations of the bureau were inspected, and when neces- 
sary instruments were cleaned and repaired and instructions given to observers. As 
one of the results of the inspection thermometer shelters of the most approved pattern 
will be sent to a number of stations at which the instruments were not properly ex- 
posed. 

Since the month of November, 1887, a monthly bulletin has been issued in addition 
to the regular monthly report. The bulletin contains a summary of the weather for the 
preceding month, and is sent to all observers and to all the leading papers throughout 
the State. It is the intention of the bureau to issue next year a *' weekly crop report," 
providing the necessary appropriation can be obtained to cover the expense of the un- 
dertaking. 

It has been thought desirable to make the meteorological portion of the annual re- 
ports of the bureau cover the period from January 1 to December 31, in order that our 
results may be readily compared and combined with those of the Signal Service and of 
other meteorological organizations. The change was made in the last annual report. 

As a rule the observers have discharged their duties most faithfully and efficiently, 
and have warmly seconded the efforts of the officers of the bureau to improve the accu- 
racy of observations and reports, and to secure the early appearance of reports each 
month. 

Mr. E. H. Mark, who filled the position of secretary of the bureau so ably, resigned 
to accept the chair of physics at the Louisville high school, Louisville, Ky, in August. 

Mr. Charles M. Strong was detailed by the Chief Signal Officer, General A. W. Greely, 
in July, to aid the bureau in its work. After Mr. Mark's departure the entire work of 
the office was performed by Mr. Strong until November, when Lieut. Charles E. Kil- 
bourne, detailed as professor of military science at the university, was elected secretary. 
Mr. Strong's detail continues. A list of stations reporting June 30, 1888, is inclosed (A). 
The list gives the number and location of each station, date of establishment, latitude, 
longitude, elevation, and the name of the present observer. » 

The distributions of signals on baggage-cars on the the three sections of the Columbus, 
Hocking Valley and Toledo Railroad, on the Columbus and Cincinnati Midland Railroad, 
and on the Cleveland, Mount Vernon and Delaware Railroad was continued until March 
15, when the failure of the deficiency bill in Congress compelled the Chief Signal Officer 
to stop the telegraphing of predictions. The system of signals used to indicate the pre- 
dicted weather was changed by the Signal Service, and the display by cars was not taken 
up again when the telegraphing of predictions was resumed, the railroads not being will- 
ing to make the necessary alterations in the signals at their own expense, and the bureau 
having no means for that purpose. On resuming the telegraphing of predictions in July, 
the Chief Signal Officer offered to send telegrams daily to a limited number of points in 
Ohio, to be named by the bureau. The telegrams were to be sent at Government ex- 
pense, the only condition required being the regular display of predictions by flags, and 
a report each month, as to time of receipt and display of predictions, and as to verifica- 
tions of predictions. A list of places receiving the indications is inclosed (B). 

This service is giving great satisfiaction. The bureau is under great obligation to the 
Chief Signal Officer, General A. W. Greely, for courtesies and substantial assistance in 
many ways. He has shown great interest in our work, and has contributed greatly to 
its success. 

During the year a number of .applications weie made for the establishment of new 
stations, which were for the present declined, because of lack of funds for the purchase of 
new instruments, and because the work necessary to prepare properly the returns from 
existing stations was as great as the office could do. It would be well to establish a 
station at each county seat, but this can not be done with the sum now annually appro- 
priated. 

I have the honor to be, very respectfully, yours, 

Ben J. F. Thomas, 
Director, Ohio Meteorological Bureau, 

The Chief Signal Officer, 

Wa^hington^ D. C, 



126 



EEPOBT OF THE CHIEF SIGNAL OFFICER. 



A. — Listoj aiaiions reporting to tite Ohio Meteorological Bureau, voith latitude, longitude, 
elevation, time of establishment, equipment, and name of observers, June 20, 1888, 



No. 



1 

10 a 
106 
13 a 
21a 
3 

4a 
4b 
4c 
4d 
5a 
6a 
6& 
7a 
76 
8 

9a 
Ma 
116 
12 a. 
126 

12 c 
136 

13 c 
13 d 
14 
15 a 
156 
15 c 
15 cE 
106 
17 a 
176 
18a 
186 

19a 

196 

20 

216 

22 



Stations. 



Cincinnati 

Toledo 

Sandusky 

Columbus 

Clevelaud 

Dayton 

New Bremen 

Sidney 

Greenville , 

Celina 

Upper Sandusky 

Wauseon 

Paulding; 

Clarksville 

Yellow Springs 

NortUi.ewisburgh 

Bangorville 

Hanging Kock 

Portsmouth 

Washington C. II 

Waverly 

Georgetown 

Ohio State University 

Westerville 

Logan 

Oberlin 

Marietta 

McConnellsville 

Pomeroy 

Athena 

Neweomcrstown 

Quaker City 

New Alexandria 

Canton 

Yoiingstown 

Hiram 

Jefleraon , 

Wooster , 

Cleveland 

Akron 

Weymouth 

Springborough 

Iiudson 

Waynesvillo 

Ellsworth 

Jacksonburgh 



lat- 
itude. 



39 
41 
41 
39 
41 
39 
40 
40 
40 
40 
40 
41 
41 
.*i9 
39 
40 
40 
38 
33 
39 
39 
38 
40 
40 
39 
41 
39 
39 
38 
39 
40 
39 
40 
40 
41 
41 
41 
40 
41 
41 



06 
40 
23 
58 
80 
44 
31 
13 
07 
2!i 
41 
36 
09 
25 
47 
13 
36 
32 
41 
31 
10 
52 
00 
08 
35 
19 
25 
50 
18 
20 
23 
38 
15 
49 
00 
19 
44 
49 
30 
05 



Long- 
itude. 



84 26 

83 34 

82 40 

83 00 
81 27 

84 09 
84 23 

81 07 
84 50 
84 35 

83 16 

84 07 
84 30 
84 12 
83 51 
83 34 

82 30 

82 38 

83 00 
83 34 

82 57 

83 47 
83 01 
83 00 
82 19 
82 13 
81 28 
81 40 

81 50 

82 02 
81 33 
81 16 

80 45 

81 23 

80 39 

81 09 

80 45 

81 51 
81 27 
81 20 



£Ievfr> 
tion. 



Feet. 

628 

651 

638 

812 

690 

790 

981 

960 

1,060 

890 

880 

800 

734 

1,010 

1,017 

1,030 



551 

527 

975 

612 

940 

757 

850 

730 

855 

640 

704 

590 

745 

798 

1,180 

1,050 

1,070 

855 

1,260 

934 

1,063 

656 

1,C80 



Date of es- 
tablishment. 



Oct., 

do.. 

Dec., 
Dec., 
June, 
Oct., 

do.. 

Nov., 
Sept., 
June, 
Oct., 

do.. 

do- 
Sept., 
Dec, 

do. 

Dec, 

Oct., 

Dec, 

Sept., 

Oct., 

do.. 

Mar., 
Apr., 



18J^2 



1882 
1885 
1887 
1882 



1883 
1886 
1885 
1882 



1882 
1882 



1885 

1882 
1882 
18S3 
1882 



1884 
1884 



Feb., 

Oct., 

Jan., 

Oct., 

June, 

Nov., 

Jan., 

Apr., 

do„. 

Feb., 



1886 
1882 
1885 
1882 
1885 
1884 
1884 
1883 



1887 



Name of obscryer. 



Sergt. P. T. Jenkins. 

Sergt. J. W. Byran. 

Sergt. B. F. Hough. 

Ser;it. Orin Parker. 

Sergt. W. H. Hammon. 

Mr. E. L. Boyer. 

Prof. C. W. Williamson. 

Ed. Pence. 

Charles G. Katzenberger. 

Prof. W. F. McDaniel. 

Dr. A. Billhardt. 

Thomas Mikesell. 

L. E. Hitchcock. 

E.T.M. Williams. 

Charles W. Rice. 

II. D. Gowey. 

S. M. Painter. 

James Bull. 

D. B. Cotton, M. D. 

J. D. Post, attorney. 

n. W. Overman, C. E. 

Dr. T. W. Gordon. 

M. Craig. 

Prof. J. Haywood. 

Dr. J. Little. 

Prof. F. F. Jewett. 

ProfT.D. Biscoc. 

C. H. Morris. 
Dr D. N. Allard. 
Prof. A. D. Morrill. 
Di. A. M. Beers. 
W. K. Cowden. 
Joseph A. Hook. 
Prof. C. F. Stokey. 
A. G. Frost. 

Prof. George N. Col ton. 
Judge E. C. Wade. 
Dr. O.N. Stoddard. 
G.A.Hyde. 
Prof. C. S. Howe. 
Dr. F. Young. 
Miss Ruth Ellis. 

D. W, Meyers, 

E. B. Michener. 
D. A. Allen. 

Dr. J. B. Owsley. 



Note. — Of the above five are regular Signal-Service stations ; of the remaining, State weather sta- 
tions, thirty-three are supplied with barometer, maximum and minimum thermometers, hygrome- 
ter, wind-vane, rain-gauge ; two with maximum and. minimum thermometers, hygrometer, wind- 
vane, rain-gauge ; and five have rain-gauges only. 



B. — List of places receiving indications. 



Observers. 


Stations. 


Observers. 


Stations. 


Dr. D. N. Allard 


Pomeroy, Ohio. 
Youngstown. Ohio. 
Dayton, Ohio. 
Oxford, Ohio. 
Huntington, W. Va. 
Delaware, Ohio. 
Manchester, Ohio. 
Sidney, Ohio. 
Kenton, Ohio. 
Lima, Ohio. 
Kipley, Ohio. 
Urbana, Ohio. 
Xenia, Ohio. 
Gallon, Ohio. 
Fostoria, Ohio.. 


C. H. llopris 


McConnellsville. Ohio. 


A G Frost 


ChaTles S. Hunt..: 

Postmaster 


Warren. Ohio. 


W. J. Abbe 


Wooster, Ohio. 


Law. Schlcnck & Co 


W. E. Bryan 


Gallipolis, Ohio. 
Mansfield, Ohio. 
Elyria, Ohio. 


Hon. H. Hutchinson 

J. W. Watkins 


Chief fire department.... 
Charles W. Goodspced.. 
F. J. Klein 


T. W. Connolly 


Bryan, Ohio. 


Ed. Pence 


Dr. O. W. Ward 


Duncan's Falls, Ohio. 


J. C. Mills & Son 


Robert Bicker 


Newcomerstown, Ohio. 


Watson &Co 


P. W. E^gner ^ 

A. J. Frame 

Ausr. Franke 


Kent, Ohio. 


M M Murohv 


Athens. Ohio. 


Rock Hughes & Co 

J. A. Hiveling 


Wapakoneta, Ohio. 


W. A. Gamble 


Lakeside, Ohio. 


J W. Marvin 


E. M. Wolf. 


Bellevue. Ohio. 


Charles Hays 
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[InoloBure XVIIL] 

OREGON STATE WEATHER SERVICE. 

Signal Sebvick, Officb op the Obssbyeb, 

Hoseburghy Oregon, July 6, 1888. 

SiB: I have the honor to submit herewith a report of the Oregon weather service, as 
directed in your communication of Jane 7, 1883. 
Very respectfully, your obedient servant, 

B. S. Pagub, 
Sergeant, Signal Corps, 
The Chief Signal Officeb, 

Washington City. 



Obbgon State Wbatheb Sebvice, 

Boseburgh, Oregon, July 1, 1888. 

Sib: At tho session of the Oregon legislature in January, 1887, a bill to establish a 
weather service was presented. No action was taken upon it, however, owing to the 
late hour at which it was handed in, although it met with much favor. 

I then made arrangements by which reports would be collected monthly and published 
in the Portland (Oregon) Journal of Commerce. The first report was for March, 1887, 
and appeared in print April IG, 1887. Eleven stations reported. Data of the tempera- 
ture, precipitation, weather, and prevailing direction of wind were published. 

My efforts were seconded by the voluntary observers of the State, and new stations 
were added; so that at the present time there are twenty stations reporting, and more 
could be obtained if instruments should be furnished. 

The report of the service was published in the Journal of Commerce until May, 1888, 
when it was found that the needs of the service required a monthly paper especially de- 
voted to this work. Mr. A. C. A. Perks, editor of the Portland Journal of Commerce, 
offered to furnish 6,000 copies of the paper free of charge. The Portland board of 
trade and board of immigration were anxious for the paper; so arrangements were made 
by which the Oregon State Weather Review and Agricultural Report was published un- 
der tho auspices of the boards mentioned. 

I prepare all the matter, statistical and otherwise, and Mr. Perks manages and pub- 
lishes the paper in Portland. 

To show" how the pap6r has been received by the press of the State I quote from the 
Walla Walla Journal, the Pacific Farmer, Oregon City Courier, and Capital Journal. 

Walla Wallci Journal said: *'It contains a strong showing of the climatic advantage 
of Oregon and Washington Territory, whose publication will be certain to be a powerlul 
factor in tho settlement of the country.'* The Pacific Farmer said: ** This is a good 
thing and should bo supported." The Oregon City Courier said: "From it intending 
settlers will be able to gather reliable inlbrmatiou regarding the climate." The Salem 
Capital Journal said: **The data contained therein will certainly prove valuable infor- 
mation to people wishing to learn of the climate of the State." 

Many other complimentary notices might be given. 

Many of the principal papers of the State quote from its columns and speak of the 
work it is doins:. 

It is hoped to establish new stations and thus extend the work of the paper. 

A desire was manifested by some of the citizens of Oregon to have the weather indi- 
cations telegraphed daily to various parts of the State. The necessary arrangements 
were made, and since January they have been telegraphed from San Francisco at 2 p. m. 
daily, to Uosebnrgh, Eugene City, and Salem. The press dispatches give the indications 
for Portland; hence they are not telegraphed there. The indications have been most 
favorably commented upon, but owing to the equable climate of Oregon they are not so 
beneficial as they would bo in a more changeable and rigorous climate. 

I find that the service can be made of moro practical use to the people generally by 
publishing climatic data and descriptive matter setting forth the actual climatic condi- 
tions, and then by comparing them with those of Eastern States. For that reason I 
give in the Oregon Weather Review the table and bulletin of the previous month's 
weather, and fill up the remaining space with climatic notes. 

This is what the people want. Oregon being so far off from the center of population, 
its climate is unknown and misrepresented, and this paper was started to clearly and 
truthfully show what Oregon is, and also to assist immigration on real facts. 

Then, too, the paper had for its object the better illustrating to the people the benefits 
of a St^e weather service to them, and in this manner to assist the passage of the neces- 
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sary laws by the next legislature in January, 1889, by which the ** Oregon State weather 
service" will be legally established. 

The object and aim of the weather service is to benefit the State by publishing actual 
statistics (weather and crop), for they will equal and in many cases exceed those of other 
States. 

I would recommend that about ten sets of instruments, thermometers and rain-gauges, 
be furnished by the United States Government to this service. By so doing the reports 
will cover a larger area of country and will more particularly describe the remote por- 
tions of the State. The various parts of the State should be visited and the people so- 
licited to CO operate with me. Much good would be accomplished thereby. 

An assistant should be famished me, for although I am able to accomplish all the 
necessary work of this undertaking and to properly perform the duties appertaining to 
my office, yet there are many things in connection with the weather service which could 
be extended and more ably performed if I had more time, and which would assist greatly 
in the establishment of the service. 

Personal influence, I find, goes a great way in the pushing of any measure here, and if 
I could be enabled to visit the reporting stations here and establish new ones, by the aid 
of an assistant at Koseburgh, the State service would be greatly benefited. The railroads 
will furnish free oi" charge all necessary transportation in the State for this work. 

It is hopeil to soon have aj^euts along the line of the Oregon branch of the Southern 
Pacific Railroad Company taking observations and reporting. The Oregon Short Line 
did start in to do so, but owing to a curtailment of their expenses this new feature was 
dropped. 

It is confidently expected that at the next session of the Oregon legislature, in 1889, 
the ueces.sary laws to establish a State service will be enacted. 

Oregon is last settlin«jj, and great interest is being manifested in fruit culture, the 
State being peculiarly adapted to many fruits that can not be raised in the East, and 
now this interest is developing, anl it is hoped to render aid to this and all new Indus* 
tries by climatic data, weather indications, and by other means. 

To increase the value of the service to tihe people of Oregon instruments should be 
furnished and an assistant sent to the person conducting the service. 

It is a gratification to me to see the Oregon Weather Review issued, and to feel that 
progress and advancement have been made the past year in the prosperity of the service. 

Oregon is a large and new field to work in, being settled by the best of people, intel- 
ligent and cultivated, and I am sure that no Srate can, by proper assistance, show bet- 
ter results than it when the service is on a legal basis. 

B. S. Pague, 
Sergeant, Signal Corps, in charge Oregon weather service. 

The Chief Signal Officer, U. S. A., 

Washington, D. C. 



The accompanying extract is from "The Resources of the State of Oregon,'* prepared 
under direction of the State board of agriculture, published in 1888, and relates to an 
arfciole on the climate of Oregon by Sergeant Pague, Signal Corps, in charge of the Slate 
weather service: 

** Especial attention is asked to the comprehensive and valuable report on the Oregon 
climate, by Mr. B. S. Pa:5ue, of the United States Signal Service, Koseburgh, and ac- 
knowledge on behalf of the board of agriculture our obligations to him and to each of 
the gentlemen who contributed to that report. We earnestly indorse the recommenda- 
tions of Mr. Pague regarding the establishment of a weather service bureau by the State, 
and urj;ently recommend, in addition thereto, the importance of creating at the earliest 
possible opportunity a syvStem of crop reports and a bureau for obtaining reliable statis- 
tics concerning every department of our industries. These are matters which should be 
provided, not especially to encourage immigration, but that our own people may know 
more about the different and distant parts of the State. By comparison people improve 
in all lines of business and in all classes ot enterprise. Such a system would aflbrd our 
citizens an opportunity to make comparisoua. " 
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[Indosure XIX.] 

PENNSYLVANIA STATE WEATHER SERVICE. 

Fbanklin Institute. Office of the Secretary, 

Philadelphia, August 2, 1888. 
Sir: Sergeant Townsend has submitted to my inspection a draught of his report of July 
31, 1888, addressed to the Chief Signal Officer, which fairly represents the facts and ap- 
pears to be entirely satisfactory. 
Your obedient servant, 

Wm. H. ^StAHL, 
Secretary^ Cwnmiitee on Meteorology. 
The Chief Signal Officer, 

Washington, D, C. 



PENNSYLVANIA STATE WEATHER SERVICE. 

Under the direction of the meteorological committee of the Franklin Institute of the State of 

Pennsylvania.] 

Philadelphia, July 31, 1888. 

Sir: I have the honor to faiake the following report of the organization of the Penn- 
sylvania State weather service, and its operations, up to June 30, 1888. 

At the stated meeting of the Franklin Institute of the State of Pennsylvania for the 
promotion of the mechanic arts, held December 15, 1886, the report of a special com- 
mittee, appointed to consider the advisability of establishing a State weather service 
for Pennsylvania, under the auspices of the Franklin Institute, and in conjunction with 
the United States Government Meteorological Bureau in Washington, was adopted and 
the committee was continued, with instructions to carry into effect the plans proposed. 

The recommendations contained in the report of this committee were as follows: 

''*■ That the Franklin Institute at once organize a * State weather service' for Penn- 
sylvania, having for its object the collection and collation of climatic data and phenomena 
and the dissemination of the weather forecasts, storm and frost warnings of the Signal 
Service. 

** That the work of taking observations, disseminating forecasts, warnings, etc., be ac- 
complished by volunteer service. 

**That the co-operation of railroad companies, telegraph companies, telephone com- 
panies, newspapers, and others who can materially aid In the dissemination of informa- 
tion be solicited. 

**That the offer of the Chief Signal Officer of the Army to furnish a member of the 
Signal Corps to assist in the work be accepted. 

*^ That an effort be made to secure an appropriation of $3,000 from the State for the 
purchase of instruments and for the publication of the observations in a tabulated form. 

*^ That all institutions of learning throughout the State be solicited to take an active 
interest in the collection of meteorological data and the study of the science for practical 
application to the various pursuits of life. 

*' That at least one observer be secured in every county of the State, ten of whom 
should take and record barometric readings. 

** That copies of all meteorological data relating to the State be secured and placed on 
file in the central office. 

^*That immediate action be taken to secure observers and displaymen, so that the 
work may be commenced, if possible, on January 1, 1887. 

^' That if all the work suggested can not be at once carried out, such portions as can 
be done without expense be started as soon as practicable. 

**That the management of this service be placed in charge of a committee appointed 
by the Institute, with power to regulate the service according to requirements.'' 

T. F. Townsend, sergeant Signal Corps, was detailed to assist the committee in organ- 
izing the service. Immediate steps were taken to secure an appropriation from the 
State. 

The sum of $3,000 was appropriated for the purchase of meteorological instruments, 
signal flags, and other necessary equipfnents. Several sets of instruments corresponding 
to those used by the United States Signal Service were at once purchased and sent to th^ 
observers as rapidly as ti»-< necessary arrangements could be made. Each station was 
supplied with one instrument shelter, one rain-gauge, one ma^cimum thermometer; OOQ 
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minimam thermometer, one dry thermometer, one w«t thermometer, all mounted com- 
plete. A few mercarial barometers were sent to selected stations. 

An original record of observations book was prepared, similar to those nsed by the 
Signal Service, ezceptinK the hours of observation. As the hours of 7 a m., 2 p.m., and 
9 p. m. had been adopted by other State services, these were also adopted by the Penn- 
sylvania State service. 

Transportation over the Pennsylvania, Philadelphia and Beading, and Lehigh Valley 
Bailroads were kindly furnished the assistant for State service work by the raikoad com- 
panies. 

Every courtesy has been extended by the editors of the newspapers, and they have 
aided very materially in bringing the service to its present state of efficiency. 

In the selection of observers every care has been taken to secure those who were likely 
to take an active interest in the work. In most cases the very highest expectations have 
been realized. Too much praise can not be accorded these volunteer observers for the 
faithfulness with which they have performed their part. 

With a body of competent observers, instruments of the best make, shelters of an ap- 
proved pattern, Pennsylvania to-day possesses a service second to none. 

Numerous display stations have been established for the dissemination of the Signal 
Service indications and warnings. These stations have met with popular favor and are 
steadily being increased. NegotiatiODS have been for some time pending, looking toward 
the establishment, with the co-operation of the railroad companies, of a display station 
at each of the principal stations ak>ng the lines of the leading railways of thd State. 
The large area of the State, the limited means for conducting the service, whic^ im- 
poses the most rigid economy in the expenditure of the funds appropriated to it, and 
the high standard of excellence required of its observers, make the task of organizing 
necessarily slow. The dominant idea has been excellence rather than a large showing 
of unreliable data. Such a service can not fail to be of value, and it is hoped that the 
county agricultural societies, farmers' dubs, and other local organizations will soon 
lend their aid in forwarding the efficiency of the service by systematic co-operation. 

During the seeding, growing, and harvest season crop-weather reports (Form No. 
122 — G) have been received from an average of thirty stations each week. During this 
year these have been collated and published in the form of a crop- weather bulletin and 
extensively circulated and published in the State papers. These reports meet a long- 
felt want and they shouldtbe increased until the exact crop conditions are known weekly 
in every county of the State. By this means producer, consumer, speculator, and aU 
are placed on an equal footing and false reports fail to do the injury heretofore possible. 
By telegraphing each Saturday the crop conditions of the State to the Chief Signal Offi- 
cer these reports have formed a portion of the weekly crop bulletin issued by ^im. 
These in turn have been published by the larger daily papers in the various Statos, thus 
giving a very extensive circulation to the crop reports. 

The September (1887) reports were the first published, since which time they have 
been con tinned. regularly. Each monthly review contains reports from the following 
number of stations : 

September, 20; October, 32; November, 34; December, 33; Januaiy, 42; February, 
45; March, 53; April, 52; May, 56; June,.54. The number of vreather-signal display 
stations at the end of June, 1888, was 53. 

The Monthly Keview is printed as a supplement in the Journal of the Franklin In- 
stitute, which insures it a large and influential circulation; in addition to which some 
800 copies are issued in separate form from the central office. 

A continued effort has been made to collect the data of the many observers through- 
out the State whose records antedate those of the service. A few counties are still un- 
represented, notwithstanding the fact that continuous efforts have been made to secure 
suitable observers by correspondence and through the press. No doubt they could be 
found if the assistant had the time and funds necessary to visit the different localities. 

The service has now reached such proportions that the work of the central office has 
become arduous, and progression means additional labor; and without additiontil help 
some parts of the organization must of necessity be neglected. Each station should be 
inspected, and when necessary personal instruction given to the work. 

Even with free transportation furnished, there are other expenses incident to travel 
which are not provided for. This, together with the lack of time, makes it impossible 
to do full justice to the work in hand. As every one interested appears to understand 
the situation, the assistant's efforts have been properly gauged and appreciated, and he 
has received the utmost courtesy and encouragement from all with whom he has been 
associated. 

Very respectfully, your obedient servant, 

T. F. TOWNSBND, 

The Chief Signal Officer, Sergeant^ Signal CorpSj Assistant 

Washington City, 
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WBATHSB-CSOP BULLETIN FOB THE WEEK ENDING SATUBDAT, JULY 23, 1888, OV 

THE PENNSYLVANIA STATS WBATHEB SSBVICE. 

[In co-operfttion with the United States Signal Service.] 

The temp^ratare for the past week has been slightly below the average, with a large 
percentage of sunshine. 

The rainfall has been light in some sections and abundant in others. Carlisle, .005; 
State College, .00; HoUidaysburgh, .42; Charlesville, .03; Somerset, .^; Philipsburgh, .01; 
Swarthmor|L .10; Wysox, .00; Lebanon, .07; Dyberry, 1.20; Selins Grove, .60; Quaker- 
town, .27; Pottstown, .16; York, .05; Montrose, .70; Johnstown, .70; Columbus, .94. 

Most of the rainfall occurred on two days. 

The weather conditions were excellent for growth and general farm work. Oat harvest 
continued during the week, and will be fully up to the average. The wheat, rye, and 
hay yield was large, and is about all secured. Com and potatoes are growing rapidly 
and promise abundant crops. Some sections need rain, particularly on pasture lands. 

EZTBACTS FBOM BEPOBTS. 

PMipsJwr^A.— All crops doing well. 

Charlesville. — Timothy hay being cut. Corn in excellent condition. 

HoUidayaburgh, — Vegetation of all kinds very luxuriant. Some barley and oats not yet 
cut. Potatoes and corn growing finely. 

Wysox, — No rain. Springs low. Corn, potatoes, and garden truck have not suffered 
seriously. Nights cool. Heavy dew. 

Somerset. — ^Wheat harvested. Average crop. Oats ripening. Corn and potatoes doing 
finely. Farmers happy. 

State College, — The fair weather has greatly benefited the corn crop and the ripening 
of oats. 

Carlisle, — Most farmers are through cutting oats. Compromises a big crop. Potatoes 
will be an immense crop. 

York, — Weather most favorable. Com in tassel and looks well. Tobacco improving. 
Early plants ready to top. Grape crop will be large. Early potatoes in fine condition. 
Oats half harvested. 

Lebanon. — Oats are being cut, and are very good generally. 

Dyberry. — ^Very dry before the 1 9th. Many farmers report only two-thirds crop. Very 
light crop of early potatoes. 

SeliTis Grove. — Best wheat, rye, and oat harvest for five years. 

Quakertovm. — Oat harvest commenced. Pasture fields look dried up. Corn has net 
sufiered much. Garden truck has considerably. 

Pottstown, — Kain much needed for all growing crops. 

Shoemakersville, — Harvesting oats. Corn in tassel. Potatoes good. 

Montrose, — Crops look fair. Need rain badly. 

Johnatoton, — Harvesting nearly over. Conditions favorable. 

Columbtis, — Oats, corn, and potatoes good. Show for large crops. 

KtUztown, — Oats nearly cut. Well l»ien. Pastures need rain. 

T. F. TOWNSEND, 

Sergeantj Signal Corps, Assistant. 

Hall of the Fbanklin Institute. 

Philadelphia, 



[Indesure XX.] 

SOUTH CABOLINA STATE WEATHER SERVICE. 

Columbia, S. C, July 1, 1888. 

Sib: In compliance with your request of June 5, 1888, 1 beg to submit the following 
report of the South Carolina weather service for the fiscal year ended June 30, 1888. 

This service has at this time sixty-three display stations, twenty-five of which are on 
Western Union wires and thirty-eight on railroad lines. Care has been taken to estab- 
lish the stations at such points as are demanded by the public interest. Extra instra- 
ments have been purchased and issued to competent individuals during the year, and at 
the present time the number of meteorological stations have increased to thirty-two, 
fifteen bein^ t))e ^lu^iber in last year's report, Puring the crop season reports are re- 
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ceived from the ootton-bedt observers, swelling the number to forty-three. The follow- 
ing is a complete list of observers reporting to this office: 



Name of observer. 


Station. 

- 


County. 


W H Geddinirg. M. D 


Aiken ', 

Abbeville 


Aiken 


J 0. Klueh ^ 


Abbeville. 


O B. Farmer 


Allendale 


Barn^trell 


I> p Hartley 


Batesbursrh 


Edgefield. 

MarlHbrough. 

Barnwell. 


J H. Wells 


Bennettsville 


Pinokney Brown 


Belfast 


Joaeoli HIack 


Blacks 


York. 


Samuel S. Turner 


Blaokville 


Barnwell. 


N Nielson 


Brewer Mines 


Chesterfield. 


JaniAn R. LlflTOn 


Branch ville 


Orangeburgh. 
Horry 


James E. Beatv 


Bucksville 


John F. Baverly — . 


Cedar Sprinsrs 


S partanbuneh. 


W.R. Godfrey 


Cheraw 


Chesterfield. 


W. S. Merritt 


Chester 


Chester. 


W.S.Lee 


Clinton 


Laurens. 


Wm. TjinA • 


Columbia. 


Richland. 


J. H. Smith 


Charleston 


Charleston. 


J. O. Roarers 


Conway 


Horry. 
Anderson. 


J.W.Earle 


Everg^reen 

Yorkville 


J R. Schorb , 


York. 


.ToYin K. TTumDhrifts...,, 


Windsor 


Aiken. 


P.H.Walshe 


Florence 


Darlinirton. 


W G. Sease 


Georges 


Colleton. 


W. V. Ellis 


Greenwood 


Abbeville. 


G. T. Swandale. M. D .'... 


Greenville 


Greenville. 


R H. Sonntacr. ............ T.t.,-T ,,,,.- 


Grfi.hn.m*n 


Barnwell. 


J B Binnicker 


Hamoton 


Hampton. 
Beaufort. 


W J Evans 


Hardeeville 


S J RuniD 


Jacksonborousrh 


Colleton. 


Colin Macrae 


Kirkwood 


Kershaw. 


P. B. Thome 


KinfiTstree 


Williamsburgh. 
Marion. 


8.H. Price 


Marion 


W.G.Peterson 


Newberry 


Newberry. 


Georare H. Cornelson 


Orancreburcrh 


O ran ereb ur&rh . 


W. W. Anderson. M. D 


Statebureh 


Sumpter. 
Lezin&rton. 


W. J.Seibels 


Sandv Run 


E.Woflford 


Soartanburfirh 


Spartenburgh. 
Orangeburgh. 
Darlington. 


P. D. Mazyck 


Saint Matthews 


H. L. Morris t 


TimiYionsfville -t.,.,TTT 


E.Gillard 


Trial 


Berkeley. 


Georire H. Oetzel 


Union .' 


Union. 


S. Landes 


Williamston 


Anderson. 


James Panran 


Winnsborouirh 


Fairfield. 









These gentlemen have devoted their time to this service without compensation, and to 
them thanks are due for their valuable assistance. 

' During the year a number of sets of signal flags have been purchased and issued, also 
old flags replaced by new ones, etc. 

Telegrams, indications, and cold-wave warnings have been sent daily to display sta- 
tions, Sundays excepted. 
These reports are received with great favor by the public. 

The percentage of verification of these reports for the year is, for weather 82.2, for 
temperature 88. 1. 

Beginning with March 31, 1888, the Weekly Crop Bulletin was issued from this office 
Satuidays of each week. One hundred correspondents furnished the data, showing the 
effect of the weather on the various crops during the past seven days. 

This information has been given the press and the pith of the matter sent to you by 
telegraph. A copy of the bulletin has also been sent to all furnishing the information. 
These reports have, been anxiously received by the people, who consider them valualile. 
At the time of writing we have a number of instruments on hand, which I expect at an 
early date to see distributed, so that reports may be received from every county in the 
State. On the whole I think the service is in good condition, having doubled its num- 
ber of stations of observations in the last six months. 
Yours, very truly, 

A. P. Butler, 

Director, 
Wm. Line, 
Sergeanij Signed Corps; 
H. C. Seymour, 
The CmEF Signal Officer, PrivaiCy Signal CorpSy 43st^nto. 

Washington^ A G 
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South Carolina Weather Crop Bulletin. 

The Soath Carolina weather service furnishes the following data concerning the effect 
of the weather on the various crops for the week ending August 13, 1887: 

BAIXFALL. 

The rainfall for the past week has heen above the average, especially during the first 
half; fair weather prevailed during the last half of the week and crops improved gen- 
erally. On the whole, however, the rainfall of the week has been unfavorable for both 
corn and cotton, more especially in some of the upper counties. 

TBMPBBATUBE. 

The temperature has been about the average, and has affected the crops favorably. 
The first three days were rather cool, but this has produced no unfavorable results. 

SUNSHINE. 

Sunshine was reported slightly below the average in the upper counties; elsewhere 
there was about the avera,<y;e amount, which has been generally favorable for the crops. 

CONDITION OF CBOFS. 

Under the influence of favorable weather conditions during the last few days crops 
have been benefited, and the prospect is somewhat better than that for the week ending 
August 6. Cotton, especially on sandy lands, is reported as shedding fruit to great ex- 
tent, and rust is reported in some sections. Bottom-land crops on the Savannah and 
Wateree Rivers are reported totally destroyed, and much damage has been done on Sa- 
luda and Broad Kivers and in the Pacolet bottoms. Upland com is in find condition, 
with prospects for a large yield. Fodder pulling is now general, and with the fine 
weather of the last few days much has already been gathered in fine condition. Cater- 
pillars are reported in Orangeburgh, Barnwell, and Sumter Counties. 

A. P. BUTLEB, 

Directm: 



[Inclosnre XXL] 

TENNESSEE STATE WEATHER SERVICE. 

Office State Boabd of Health, 

jylashville, Tenn., July^, 1888. 

SiB: We have the honor to submit herewith a report of the transactions of the mete- 
orological department of the State board of health for the past year. 

About the 1st of July of last year a communication was received from the Chief Sig- 
nal Officer authorizing the establishment of fifty stations in the State for the purpose of 
receiving and displaying the daily indications sent out from the central office at Wash- 
ington. Under the instructions contained in the communication we designated the 161- 
lowing-named stations as among the most important as regarding agricultural and com- 
mercial interests, the citizens furnishing the signal fiags and agreeing to display them 
properly on receipt of the telegrams: In East Tennessee, Bristol, Johnson City, Jones- 
borough, Greenville, Rogersville, Morristown, Mossy Creek, London, Clinton, Athens, 
Dayton, South Pittsburg, and Jasper; in Middle Tennessee, Winchester, Fayetteville, 
Tallahoma, Cookville, Shelbyville, Hartsville, Gallatin, Springfield, Clarksville, Co- 
lumbia, Lewisburgh, Pulaski, Franklin, Lebanon, Mount Pleasant, Lawrenceburgh, and 
Centreville; and in West Tennessee, Paris, McKenzie,' Huntington, Milan, Martin, Union 
City, Jackson, Bolivar, Somerville, Ripley, and Covington. 

A few of these stations were discoiitinued after a few months' service, but the others 
continue to display the signals. In addition to these regular stations a large number 
of places receive and display the cold-wave warnings, where communication can be had 
by telephone. It is gratifying to note that with a few exceptions these daily indications 
and cold-wave warnings are much appreciated by the citizens of the communities in 
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which they are displayed, and in some instances they tiave been means of saving to the 
citizens many thousands of dollars. 

The weather crop bulletins, which were issaed weekly during the spring and summer 
of last year, were resumed last March. They have become of general interest, and es- 
pecially to those interested in the production, handling, and carrying the staple crops 
of our State. In addition to the telegrauLs sent to Washington, condensed from the va- 
rious reports received weekly, we have issued a more detailed bulletin, which is distrib- 
uted to various newspapers in the State for publication; also, to observer^ of this and 
the weather services of other States, besides a large number of the leading grain mer- 
chants, produce dealers, tobacco and cotton factors of the cities of Nashville, Memphis, 
Chattanooga, and Knoxville, as well as to boards of trade' throughout the country. 

The State board of health bulletin, in which the monthly meteorological records are 
published, has an extensive circulation, and these records are thus placed in the hands 
of a large number of persons throughout the United States, who have an interest in cli- 
matology. The Tennessee State board of health have always cheerfully co-operated in 
the work of advancing the interests of meteorology in the State. 

The lack of suitable instruments to make complete and satisfactory observations is a 
great and serious obstacle to our present and future usefulness. Another effort will be 
made at the coming session of our legislature to secure an appropriation sufficient to 
purchase good outfits for a certain number of stations, and to place the weather service 
in the State on a good and more useful and permanent basis. 

Since our last report the following-named stations have been discontinued: Manches- 
ter, Hurricane Switch, Lexington, Carey ville, Vernon, and Sailor^s Rest; and during 
that time the following new stations have been added: Rugby, in January; Watkins, 
Lewisburgh, and Mary ville, in Feibruary; Newport, in March; Nunnelly, in September, 
and Lawrenceburg in October. The station at Sailor's Rest was discontin\ied on account 
of the death of Maj. John Minor, who had faithfully served as voluntary observer irom 
the organization of the State weather service. 

There are many sections of the State where stations might be placed to advant^e, and 
where, do doubt, much valuable data might be collected, but it is useless to have sta- 
tions without proper instruments. It is difficult to secure th6 services of good men as 
voluntary observers if the proper ^ilities are not presented to them, consequently this 
information is lost to the service. We have endeavored to have the stations so distrib- 
uted that not more than 50 miles would intervene, and if all the observers would report 
regularly the territory could be pretty well covered; but we regret to say that some of 
them do not seem to appreciate the value of an unbroken record, and make their reports 
at intervals. The great majority of the voluntary observers, however, we are gratified 
to say, are prompt and faithful and regular in their reports, and to them more than to 
any one else does the weather service in the State owe its existence and present impor- 
tance. When we consider that this work of observing, recording, and reporting involves 
a considerable amount of time and labor, and this, too, entirely without compensation, 
we must see what an obligation the people, not alone of Tennessee, but of the whole 
country, are under to these faithful ones who are making the meteorological history of 
our State and country. 

It is due in this connection to say that the four regular observers of the Signal Service 
in the State have always given cheerful and hearty co-operation and support in the work. 
During the year the weather service in the State sustained a serious loss in the withdrawal 
from the corps of voluntary observers of Mr. Sterling P. Ferguson, who was called away 
to accept the important position of assistant in the Blue Hill Observatory at Readville, 
Mass. , under the supervision of Mr. H. Helm Clayton, another young Tennesseean, and 
one of our former observers Mr. Ferguson, although the youngest, was one of our 
best observers. 

In conclusion we would say that the weather service in the State is beginning to be 
more appreciated as the people are being brought in contact with its practical present 
benefits and to realize its future value as reference for the statistician of meteorology. 
I am, very respectfully, your obedient servant, 

J. D. Plunket, M. D., 
President State Board of Healthy 

and Director Meteorological Department., 
H. C. Bate, 

The Chief Signal Officer, Private^ Signal Corps j Assistant, 

Washington^ D, C. 
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Tennessee weather crop. Bulletin No. 28. 

The State board of health, oo-operating with the Chief Signal Officer, furnishes the 
following bulletin for the week ending September 15, 1888: 

' WBATHE2 CONDITIONS. 

There has been IHtle or no rainfall during the week. The temperature has been about 
the average, and the percentage of cloudiness very small. 

GENSBAL CONDITIONS. 

During the week the almost uninterrupted sunshine, supplemented by an average 
templBrature, had a very favorable effect on the growth and development of vegetation, 
which made an abnormal growth under the influence of the warmth and excessive 
moisture of the week previous. Com, especially that on bottom lands, was seriously 
damaged, and in many places the loss will be much greater than at first estimated. 
On river and creek bottoms, much of it that was blown down in August has been 
covered with water, and, in its present state, will necessarily sprout and rot; on uplands 
the loss from these causes, while not so great, will be considerable. Wheat seeding on 
com land will be much delayed on account of farmers not being able to gather their 
com in its present state — many fields having the stalks so badly blown down and tangled 
that it is exceedingly difficult to cut and shock and impossible to plow through. Cotton 
has been damaged to a considerable extent by the rains, making an abnormal growth 
of stalk and shedding forms rapidly, but the fine weather of the past week has been very 
favorable for the maturing of the crop, and it is now reported opening rapidly. Picking 
has begun — two weeks later than last year. The week has been very favorable for 
cutting and saving tobacco which is reported looking very well. The week has also been 
favorable for saving hay. Clover and grass are reported making splendid growth, and 
pastures are in fine condition. Other crops, such as potatoes, turnips, and peanuts, are 
reported growing finely. Late fruit has been seriously damaged by the wet weather, and is 
rottingand falling offtoa great extent. Stock is in excellent condition. Plowingin stalk 
and other open lands has progressed rapidly and favorably during the week. 

H. C. Bate, 
Private^ Signal Corps, Assistant. 



[Inclosure XXII.] 

TEXAS STATE WEATHER SERVICE. 

[Organized by the Ck>tton Exchange in co-operation with the United States Signal Service.] 

Monthly weather review of the Texas State weather service for the month of June, 1888. 

Galveston, June 30, 1888. 

The State covers such an extended area, and the number of stations now reporting so 
limited and scattering, that it is not thought practicable to divide it into meteorological 
districts, which is contemplated should this venture receive the encouragement and sup- 
port of the people of Texas. 

0BJEC3T. 

The object of the State weather service is to collect and utilize data relative to those 
conditions which affect the prosperity of the inhabitants of the State; to determine 
accurately its climate; a plan for gathering local meteorological statistics which can be 
used to define precisely localities most favorable to the growing of fruit, special crops, 
etc., to enable any one to compare the climate of Texas with the climate of other States. 

The data cMlected and published monthly can be had for reference and information. 
It will enable the people of Texas to give to any one inquiring about the climate of 
Texas the information they desire; namely, the mean daily, monthly, and annual tem- 
perature; the maximum and minimum temperature; frequency and suddenness of its 
atmospheric changes; moisture of the air and earth; prevalence of fog, dew, frost, etc.; 
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amount of raiu and snow storms; direction,. force, and dryness of its winds; and all con- 
ditions relative to atmospheric phenomena which influence organized beings. 

This State service will be the means of securing accurate data from every coanty in 
the State. It will extend the benefits of the Signal Service to the agricultural districts; 
put within reach of local agricultural societies the means of obtaining the Government 
standards of rainfall and temperature, and help to disseminate valuable information 
now furnished by that department It will lead to sending to designated points at Gov- 
ernment expense of warnings of dangerous storms, floods, frosts, and cold waves. 

The State is now on the high road to prosperity, increasing in population and inviting 
immigration. Nothing will help along the *' boom *' like a State weather service. 

Let it be known that in congenial Texas flowers bloom every month in the year: that 
the temperature seldom reaches 99°, nor falls much below freezing; that her plains are 
fanned by cool breezes from the Gulf; that there is an abundance of rain; that snow 
seldom falls, and does not remain long on the ground; that strawberries are ripe in 
March, peaches in June, and Texas an empire in itself, and it will not be many years 
before her fertile prairies will be dotted with flourishing villages and her highways lined 
with the cottages of prosperous farmers. 

We want a volunteer observer in every county, who will take the observations, record 
them, and send them to the central office. To responsible persons willing to undertake 
this work the necessary instruments will be furnished free upon the applicant executing 
the necessary bond covering their value. Blank forms, envelopes, and paper will be sup- 
plied at Government expense. It is desired also that the principals of schools through- 
out the State shall co-operate with the State service in the formation of classes for the 
study of meteorology, reporting their observations to the central office monthly. 

To take and record the observations requires little time daily, and the exercise will 
be found interesting. 

Twenty or more States have State weather services, which are doing work of State 
and national importance. Let it not be said that Texas is behind the age in enterprise 
and scientific research. Communications relative to State weather service should be 
sent to S. O. Young, director State weather service, Galveston, Tex. 

INTEODUCTION. 

The data used in this review is based upon the records received from sixteen special 
cotton-region stations, nine regular stations of the Signal Service, and the tri-daily 
weather reports. v 

The meteorological feature of the month was the storm which entered son fch west 
Texas on the 15th. On the morHing of the 16th it was central near Brownsville; on the 
17th, near Corpus Christi; the storm area embracing the greater part of southern and 
eastern Texas. On the morning of the 18th its center was near San Antonio, and on the 
morning of the 19th it had ceased to exist as an independent storm, having apparently 
merged into a genetal depression attendant upon a great depression central west of Da- 
kota. It was attended by heavy precipitation along the coast and in the eastern part o^ 
the State, where the country was flooded and travel impeded several days. 

During the five days, from the 15th to the 19th, inclusive, precipitation was reported 
in amounts exceeding 2 inches as follows: Sour Lake, 13.90; Columbia, 9.42; Orange, 
8.75; Houston, 8.09; Galveston, 7.56; Tyler, 3.60; Brenham, 3.34; Huntsville, 3.25; 
Dallas, 3.21: Corpus Christi, 2.74; Rio Grande City, 2.54; Hearne, 211; Brownsville, 
2.01. 

Although this storm was the marked feature of the month, local storms were frequent 
and attended by heavv precipitation in some parts of the State. They occurred notably 
on the 7th, 8th, 9th, ilth, 12th, •14th, 15th, 16th, 17th, 18th, 19th, 20th, 2l8t, 22d, 23d, 
24th, and 25th. 

THUNDKE STOEMS. 

The data is incomplete, but from that at hand thunder storms occurred at Galveston on 
the 17th, 23d, and 24th; at Palestine, 7th, 10th, and 25th; at Fort Elliott, 23d and 26th; 
at El Paso, 6th; at San Antonio, 6th, 7th, 15th, 16th, and 24th; at Corpus Christi, 17th 
and 19th; at Houston, 17th, 18th, 23d, and 24th. Compared with reports from other 
Southern States these storms were not frequent. Montgomery, Ala., reports thunder- 
storms nearly every day from 11th to 30th. 

TEMPEEATUEE. 

The average temperature for the State for June was 80.4°. 

The mean of the maximum temperature for the State was 89°; and mean of minimum 
temperature 72°. At only seven places in the State was the maximum temperature re- 
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ported 100° and over, and this high temperature occarred on the last three days of the 
month. El Paso and Sour Lake report 104°, Tyler 103°, and Brenham, Fort Elliott, 
Longview, and Weatherford 100°. 

Maximum temperatures reported from the other stations in the State range between 
89° and 99°. This will compare favorably with places in some of the other Southern 
and Middle States, which report maximum temperature as follows: Augusta, 6a., 99°; 
Knoxville, Tenn., 95°; Charleston, S. C, 95°; Memphis, Tenn , 94°; Montgomery, Ala., 
94°; St. Louis, Mo., 90°. 

The absolute range of temperature for the State was 51°. 

The average range for the State was 34.5°. • 

The greatest monthly range reported from any place was 46.6°, at Fort Elliott, and the 
least monthly range 19°, at Cuero. 

Compare these with ranges reported in Alabama, South Carolina, Tennessee, Georgia, 
and Missouri, and it will be seen that Texas has quite if not a more ^ven temperature: 
Montgomery, monthly range, 36.8°; Knoxville, 45.3°; Charleston, 33°; St. Louis, Mo., 
39.5°; Memphis, 40°; Augusta, 40.9°. 

The highesttemperature reported in the State was 104°, at Sour Lake, on the 27th and 
29th. and the lowest 53°, at Fort Elliott, on the 1st. 

At stations of high altitudes the sun's rays act more powerfully on accoimt ot the ab- 
sence of moisture, hence the temperature rises higher during the day ana falls lower 
during the night than it does at stations nearer the level of the sea. The moisture acts 
as a shield, absorbing the fierce rays of the sun during the day, so that only a portion 
reaches the earth. At night this shield of vapor prevents too rapid radiation of heat 
from the earth, hence the temperature near the earth's surface remains nearly constant 
or falls slowly. This explains the cause of the great range of temperature at Fort Elli- 
ott as compared with the range at places in the interior and along the Gulf coast, where 
the mean daily range scarcely amounts to 20° in the interior and 12° along the coast. 

PRECIPITATION. 

The average rainfall for Texas for June was 6.10 inches. 

The following-named places report amounts exceeding 5 inches: Sour Lake 15.10, 
Tyler 11.17, Houston 10.93, Orange 10.75, Columbia 10.60, Dallas 10.16, Galveston 9.77, 
Weatherford 9.08, Huntsville 7.40, Palestine 5.80, Brenham 5.52, Corpus Christi 5.46., 
Longview 5.30; and the following places amounts less than 2 inches: Cuero 1.46, Fort 
Elliott 1.34, El Paso .42. 

The greatest amount of precipitation in twenty-four hours occurred at Sour I^ake, 9.70 
inches. Columbia had 7 inches and Galveston 6.40 inches. . 

The average jnonthly precipitation for three months, April, May, and June, was, for 
the State, 5.92 inches. 

The amount of precipitation for the three months ending June 30 was somewhat in 
excess of the amount required to produce excellent crops, but with the soil now thor- 
oughly saturated and fair weather the remainder of the season, Texas will reap a bounti- 
ful harvest. 

WIND. 

High winds occurred at Galveston on the i7th, 18th, and 23d; Fort Elliott 1st; El 
Paso, San Antonio, 24th; Corpus Christi, 18th; Brownsville 17th; prevailing direction, 
south. This data embraces the signal-service stations only. In future an effort will be 
made to have the occurrence of high winds reported from all stations. 

SUNSHINE, CLOUDS, AND KAIN. 

On an average for the State there were nine days on which rain fell. Fourteen days, 
including days on which rain fell, the weather was cloudy, and the remainder, sixteen 
days, clear or fair. Greatest number of days on which rain fell at any station, seven- 
teen, at Houston. Least number of days on which rain fell at Any station, one, at El 
Paso. 
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OPTICAL PHENOMENA. 



Solar hcUos,— Fort Elliott, 1st; Galveston, 23d; Corpus Christi, 17th. 

Lunar halos, — Gralveston, 18tli; Palestine, 15th and 16tli. 

The tahle below shows place of observation, mean temperature, maximum and mini- 
mum temperature, monthly range of temperature, number of days' rain and total amount 
of precipitation: \ 
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61 
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24 

1 
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1 

16 
23 
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3 


i 
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Ji 
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39 
37 

36 
25 
23 
35 
35 
19 
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35 
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31 
30 
31 
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36 
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Name of ob- 
server. 


Abilene 


Taylor 


88.1 

88.3 

90.8 

87.7 

84.3 

87.7 

91.3 

89.5 

90 

97.2 

iii'.b 

86.2 
90 

89.8 

92.7 
91.4 
86.6 
87.2 
91.9 
87.9 
91.1 
94.3 
91.0 

90 


68.8 


20 

30 

29 

30 

27 

30 

30 

29 

28,20 

28 

20 

30 

30 

30 

C27,28 

i 29 

28 

30 

30 

20 

28 

27 

27,29 

30 

29.30 

J27, 29 
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In. 
2.79 


I. M. Cline. 


Helton 


Bell 


70. 1 9r> 
72.5 100 


12 3.86 


E. A. Sterling. 
J. G. Sloan. 


Breuham 


Washini?ton 

Cameron 

Nueces 


14 
12 

10 
6 
4 
4 

10 
1 
5 

12 
8 

17 

15 

10 

10 

8 

12 

8 


5.52 
2.95 
5.46 

10.60 
2.35 
1.46 

10.16 

.42 

1.34 

9.77 

4.96 

10.93 

7.40 

5.30 

3.77 

10.75 


Brownsville 

Corpus Christi.... 
Columbia 


75.0 
75.1 
71.8 
69.3 
81.9 
71.4 


92 
89 
96 
96 
96 


A. D. Crane. 
J. N. Ryker. 


Brazoria 

Navarro 

DeWitt 

Dallas 


J.S.Rogers. 
E. L. Gibson. 


Cor&icana* 


Cuero 


G. M. Pridgen. 


Dallas 


H. A. Jones. 


El Paso 


El Paso 

Wheeler 

Galveston.... 
Robertson ... 
Harris 

Walker 

Gregg 


67.8 101 
! 100 


W.V. Twaddell. 


Fort Elliott 


C.H.Stuller. 


Oalveston 


76.2 
71.1 
72.3 

72.2 


90 
91 
96 


Allen Buell. 


Hearne 


S. W. Stoble. 


Houston 

Huntsville 


^. Hutchison. 
G. Buckingham. 
G. W. Krich. 


Long^view 


1 " 

70.7; ino 


Lulinj; 


Caldwell.- 

Oranjfe 


72.2 
72.3 
70.8 
73.6 
70.7 
70.9 
69.0 
71.3 

70.5 


98 
95 
94 
97 
94 
104 
98 
97 

100 


W.J.Prvor. 


Orang:e 


J. B. Brooks. 


Palestine 


Anderson 

Starr 


.5.8O! M. H. Pferrv. 


Rio Grande City. 


4.00 A.J.Davis. 


Han Antonio.; 


Bexar 


12 i 4.00: JohnMcGlone. 


Sour Tiftke 


Jefiferson 

Smith 

McLennan .. 

Parker.. 


6 
11 

8 

9 


l.'i.lOi F.H. Patrick. 
11.17 C.E.Wood. 


Tyler 


Waco 

Weatherford 


3.65 

9.08 

• 


W.H.Godber. 
M. J. Tucker. 



* Nine days missing. 

The trades and professions are more or less affected by changes in the weather, and the 
study of this phenomena is becoming more and more interesting to every man, woman, 
and child in the country. Let ns have an observer in every county in the State. 

This summary is not in the form nor style intended when the organization shall have 
been completed. The remarks following, from the pen of Dr. J. D. Plunket, director 
of the Tennessee State weather service, is well worth notice. Dr. Plunket says: 

' ' Climatic changes and atmospheric conditions have from the earliest periods been rec- 
ognized as important factors iu modifying or causing many of the diseases affecting the 
bodies of men or animals. It has been customary to connect the great epidemics with 
atmospheric peculiarities. While atmospheric changes may not be the immediate cause 
of disease ot the contagious type, they may very considerably influence the effects of the 
true causes of those diseases, and this specially in regard to the mortality induced by 
the diseases. The class of diseases springing directly from atmospheric causes and the 
class springing from contagion is often very refined and it would appear possible, if not 
probable, that some diseases which are induced by atmospheric variations may pass into 
the diseases which are communicable by conta$i:ion. Common cold or catarrh is one of 
these diseases on the border line. That common cold is sometimes communicable from 
one person to another is an hypothesis based on repeated observation, and that from 
common cold other diseases, more distinctly contagions, such as influenza, may arise, is 
a theory resting on a good basis of fact. This work the State Board of Health have un- 
dertaken, and to that end they have organized a meteorological department." 

S. O. YouNO, 

Director. 
Allen Buell, 
Sergeantf Signal Corps^ Assistant. 
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Weekly Weather Crop Bulletin of the Texas State Weather Service, 

Galveston, Tex., September 15, 1888. 

Temperature. — Daring the week ending September 14, 1888, the temperature in Texas 
has b^n abont the average, with fair weather and much sunshine. In general, observ- 
ers report the weather having afifected the cottx)n crops very favorably. The average 
temperature for the State was 79°. The highest temperature (94^) occurred at Cuero 
and Brenham; and the lowest (59°) at Weatherford. 

Rainfall. — Except in some of the southern counties, very little rain has fallen in Texas 
during the last week. Brownsville had 3.22 inches, Brenham 1.47 inches, San Antonio 
1.01 inches, Columbia .90 inch. Corpus Christi .88 incl^, Hearne .80 inch, Galvestoa 
.48 inch, Cuero .40 inch, and Orange. 09 inch. Total rainfall in the State, 8.25 inches. 

GENERAL REMARKS, SPECIAL CORRESPONDENTS. 

Oscar Samostz, Austin: Weather fair and favorable to the cotton crop. — Wm, M. SpiUerj 
Burnet: Weather fkir; has affected the cotton crop very favorably. — Berry Bros., Brook-^ 
ston: Cotton very late in this locality on account of having been destroyed by hail in 
May last; boll-worm has destroyed late cotton; early cotton an average crop. — J. G. 
Sloan, Brenham: Cotton coming in rapidly and stored; held for advance in price. — Dr. 
T. C. Osborn, Cleburne: The weather has been favorable to cotton, which has improved 
decidedly; it is coming in and selling freely. — T. B. El rod, Columbus: Frequent and 
unimportant showers in this locality, with two good rains, which were needed; picking 
is progressing and crops are doing well, but yield was cut short in early season. — J. 1\ 
Berry, Cedar Ilill: Favorable weather for cotton crop; picking in progress. One gin 
started on the 12th: the other to-day.— IT. D. Donald, Decatur: The developments in the 
cotton crop have caused our farmers to be very hopeful of a large yield. — W. B. Baxter, 
Henderson: The past week hot and clear with bright sunshine; worms are eating cottt^n 
foliage rapidly; picking active and clean. — E. T. Page, fngersoll : This section will aver- 
age one-third cotton crop. There may be small top crop if frost does not come too soon. — 
G. W. Krechj Longview: Good weather; rain not needed; crops doing well. — Silas G. 
iMckey, Mesquiie: Days hot and nights cool; has affected the cotton crop favorably. — 
Brownson and Sibley, Victoria: Rainfall, temperature, and sunshine have affected the crops 
favorably; hail fell for a few minutes on the 9th instant, about 3 miles north of the 
city. — Weatherford: Will be fair cotton crop but late. — W'aco: Weather last week has 
affected cotton crop favorably. 

S. O. Young, 

Director. 

Allen Buell, 
Sergeant, Signal Corps, Assistant 

llndosare XXIII.] 

The following is a sample of the weather-crop bulletins issued weekly from the 
office of the Chief Signal Officer during the season of planting, growing, and har- 
vesting of the various crops throughout the country, together with a table showing 
the form in which the data on which the bulletin is based is arranged. 

Weather-crop bulletin No, 31, for the week ending Saturday, September 22, 1888. 

Signal Office, Wau Department, 

Washington City^ September 23, 1888. 

temperature. 

The week ending September 22 has been slightly warmer than usual in the Mid- 
dle Atlantic States, on the south Atlantic coast, and from Lake Superior westward 
to Oregon. It has been slightly cooler than usual in the Southern States, and from 
30 to 6° below the average daiiy temperature of the week from Ohio westward to 
the Missouri Valley. The temperature for the season has been lower than usual in 
all sections east of the Rocky Mountains, except in portions of Alabama, western 
Florida, east Tennessee, and northwestern Georgia, where the seasonal temperature is 
slightly in excess. Generally throughout the Southern States the deficiency in tem- 
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peratuie for the season is less than 1^, while in New England and the Middle Atlantic 
States the deficiency amounts to 2^, and in the Northwest the daily average tem- 
perature has been from 3° to 5° below that of previous years. 

RAIN-FALL. * 

The rain-fall for the week has been greater than usual generally in the Stages east 
of the Mississippi, except in the southern portions of the Gulf States, the heaviest rains 
having occurred in New England and thence southwestward to northern Georgia, the 
rain-fall in these sections ranging from 2 to 4 inches. Showers occurred west of 
the Mississippi, but the precipitation for the week was less than usual, except in west 
portions of Kansas, Nebraska, and Dakota, where the rain-fall slightly exceeded the 
average for the week. Over the greater portions of Kansas and Nebraska the sea- 
sonal rain -fall generally exceeds 20 inches. In southern Dakota it ranges from 18 to 
20 inches, and in northern Dakota from 14 to 15 inches. Generally about 80 per cent, 
of the usual rain fall has occurred in the Lake region and on the south Atlantic coast. 
The seasonal rain-fall continues largely in excess in the southern portion of the Gulf 
States, and slightly in excess in the Middle Atlantic States, the interior of New Eng- 
land, the Upper Mississippi and Lower Missouri Valleys, and from southern Kansas 
southward to the west Gulf coast. 

GENERAL REMARKS. 

During the week ending September 22 the weather has been generally favorable 
for all growing crops in the States of the Mississippi Valley. Reports from the corn- 
belt indicate that the unusually large corn crop is safe from frost. In portions of 
Kentucky heavy rains injured the tobacco and corn crops probably to the extent of 
15 per cent, but the fruit crop has improved. In Tennessee late crops and tobacf^o 
are reported as having improved and in line condition. The weather conditions have 
also been favorable for wheat seeding throughout the winter- wheat States and as 
fAT south as Tennessee. In the cotton-region from Alabama westward to Texas the 
weather has been generally favorable for all growing crops. Recent rains in Texas 
improved the late crop of cotton, while some damage is reported to cotton in Tennes- 
see, due to heavy rains. In Louisiana the weather improved the condition of cane 
and was favorable for rice harvesting and cotton picking. In Alabama and Missis- 
sippi conditions are reported as more favorable for the cotton crop. In North and 
South Carolina the conditions were unfavorable and the crops are thought to be se- 
riously damaged. Heavy rains have affected injuriously the growing crops in New 
England and the Middle Atlantic States. 

A. W. Greely, 

Chief Signal Officer. 

Please give this the widest circulation possible. 

Note. — Reports for the Weather-Crop Bulletin for this season will be discontinued 
from this date from all States north and west of the Ohio River. The bulletin will be 
issued for the cotton and tobacco regions and for the States on the Atlantic coast 
until further uDtice. 
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LForm No. 177—1888.] 

Weather conditions of wheat, cottony eoruj and tobacco districts for weeK ending Sat- 

urday, September 22, 18«8. 



Districts and stations. 



Albany, N.T 

New York City — 

Philadelphia, IPa 

AlaDtic Uity, N.J ■ 

Baltimore, Md 

WasbiDgtou City 

Lynohburgh, Va 

Norfolk, Va 

South Atlantic States. 

Charlotte, N.C 

Raleigh, N.C 

Hatteras, N. C 

Wilmington, N. C 

Charleston, S.C 

Augusta, Ga 

Savannah, Ga 

Jacksonville, Fla 

Florida Peninsula. 

Key West, Fla 

Cedar Keys, Fla 

Gulf States. 

Atlanta, Ga 

Pensacola, Fla 

Mobile, Ala 

Montgomery, Ala 

Vicksbarg, Miss 

New Orleans, La 

Shreveport, La 

Fort Smith, Ark 

Little Rock, Ark 

Palestine, Tex 

Galveston, Tex 

San Antonio, Tex 

Corpns Christi, Tex 

Brownsville, Tex 

Rio Grande City, Tex 

.Ohio Valley and Tennessee. 



Memphis, Tenn 

Nashville, Tenn 

Chattanooga,* Tenn 

Knoxville, Tenn 

Louisville, Ky 

Indianapolis, Ind 

Cincinnati, Ohio — 

Columbus, Ohio 

Pittsburgh, Pa 

Lake Region. 

Oswego, N.T 

Rochester, N. Y 

Bufralo,N.Y 

Erie, Pa 

Cleveland, Ohio 

Sandusky, Ohio 

Toledo, Ohio 



Departure from normal temperature and rain-fall. 



For past seven days. 



Mean temper- 
ature. 



New Englofi^d States. 

£astport,He 

Portland. Me 

Boston, Mass 

Block Island, R. I 

Middle Atlantic States. 
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15 
12 



17 



o 

a 

9 
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Rain-fall. 
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24 
4 
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.74 
2.98 
1.72 

.90 



15 
12 



4 
3 



15 
12 
14 



10 



13 



18 

6 

17 

11 

7 

10 
17 
25 
19 
12 



1.17 
1.81 
2.49 

.26 
1.36 
1.57 
2.31 

.05 



.52 



.28 
1.22 



From January 1 to Septem- 
ber 22-266 days. 



Mean temper- 
ature. 
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.32 
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"26" 



22 

20 

12 
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29 

5 



.47 



1.06 
.34 



1.07 
1.19 
.57 
.34 
1.12 
.95 
.39 
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OF. 

•490 

1086 

529 

789 



670 
314 
357 
498 
636 
545 
486 
533 
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Rainfall. 
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8.32 



247 



217 
"63 



.71 

L60 

.59 



.78 



.03 
L32 
.02 
1.21 
.06 
.48 
.00 



13 

6 

30 

22 



.67 
.82 
.77 



.23 



.00 
.27 
.18 



.51 
.22 



.27 



23 
147 



322 
201 
140 
394 
171 



177 



6 



253 



368 
378 
30() 
54 
196 
317 
389 
662 



2.66 
6.84 
2.98 
2.65 
1.30 
L43 
6.95 
5.64 



Inches. 
2.57 



7.18 



16.59 
7.41 



20.64 



352 



288 
531 



8.10 

.32 

13.78 

11.83 

7.45 



49 



182 
662 
569 
401 

223 

1177 
721 
579 
793 
333 
774 

1013 



.91 



3.62 



3 43 
18.21 



1.77 



5.17 

11.43 

.96 

9.03 

3.28 



7.94 
15.06 



58 



4.31 
5.29 



2.80 



8.94 



2.00 
.78 



3.P8 
6.49 

4.82 



2.15 
6.96 
5.95 
7.79 
4.76 
7.92 
4.30 
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Weather conditions of wheat, cotton, com, and tohaoeo distriotey etc, — Continued. 



Diatriots and stations. 



Ijak» iiesrion— Continned. 

Detroit, Mich 

Port Huron, Mioh 

Alpena, Mich 

Marquette, Mich 

Grand Haven, Mich 

Milwaukee, Wis 

Ohicago, HI 

Doluth, Minn 

TTpper Mittiuippi VaUey, 

Saint Paul. Minn 

La Crosse, Wis 

Davenport, Iowa 

Des Moines, Iowa 

Keokuk, Iowa ■ 

Springfield, 111 

Cairo, JDl 

Saint Louis, Mo • 

Mittouri YaXUy, 

Springfield, Mo 

Leavoiworth, Kans 

Omaha, Nebr 

Yankton, Dak 

Valentine, Nebr 

Huron, Dak 

Extreme Northwest* 



Moorhead, Minn 

Saint Vinoent, Minn 

Totten, Fort, Dak 

Bismarck, Dak 

Buford, Fort, Dak 

Roehy Mownltain Slope, 

Assinaboine, Fort^ Mont 

Helena, Mont 

Caster, Fort^ Mont 

Bapid City, Dak 

Cheyenne, Wyo 

North Platte, Nebr 

Denver, Colo 

Dodge CityjBAns 

Concordia, Kans 

EUiott, Fort, Tex 

Sia, Fortjnd. T 

Abilene, Tex 

Davis, Fort, Tex 

Interior Plateau. 

El Paso, Tex 

Salt Lake City, Utah 

Paci/le OoeuL 

Olympia, Wash 

Portland, Oregon 

Boseburgh, Oregon 

Bed Bluff, Cal 

Sacramento, Cal 

San Francisco, Cal 

Los Angeles, Cal 

San Diego, Cal 



Departure irem. normal temperature and rain<fiall. 



For past seven days. 



Mean temper- 


ature. 




• 




O 


• 


a 


S 


•S 


s 


<s 


H 


o. 


» 


Q 



ojp. 



5 
2 



21 



32 
38 
30 



OF. 
18 
18 



IneKet. 



15 
20 
24 
30 



16 
45 
33 
82 
30 
40 
13 
34 



17 
10 
39 
22 



10 



14 
10 

9 
19 

10 
.3 

7 



15 



BainfalL 



H 



Inehee. 
.19 



.05 

.37 

1.18 

.99 



.04 



.38 



.19 
.43 



.40 



o 
A 

9 

O 

« 



;12 
'.'64 



.50 
.22 



.52 



.47 



From January 1 to Septem- 
ber 22—266 days. 



Mean temper- 
ature. 



H 



OF. 



.08 



.24 



3 
32 

8 

7 
18 

1 
25 



9 
2 



24 



.05 
.30 



.36 



.29 

.88 
.68 
.23 



.03 



.82 
.65 
.33 
.31 



.23 



.07 
.28 



.12 
.27 



.13 



.77 
.49 
.47 
.94 
.10 

.27 



.14 
.07 
.04 
.04 



m 

5 



OF. 
793 
624 
516 

1380 

1081 
893 
789 

1298 



1410 

1525 

1143 

874 

1006 

959 

537 

551 



333 



139 



898 



159 
383 

220 
213 
391 
184 
163 



124 



870 
696 
730 
781 



816 
822 
519 
809 
608 



723 
285 



423 
21 
34 

116 



Baimfall. 



at 

s 

H 



Inehse. 



Inehee 
3.09 
7.47 
5.37 



L43 



.39 
5.24 
4.41 



L29 



2.60 



6.73 



O 

« 



2.00 

2.64 
*i.'49 



3.56 



488 
380 
146 



90 
69 



8.81 



8.74 
7.22 
4.61 
L41 



4.00 



. 68 
2.49 



7.44 
i.84 



2.59 



8.70 
.84 
.15 

2.23 



4.07 



.36 
4.24 



2.24 
7.12 



L80 
L99 

L62 
8.95 

8.61 
7.14 
.76 
8.23 
5.69 
2.17 
1.88 
L02 



Issued at the Signal Office, Washington City, September 23, 1888. 

A. W. Gbbely, 
Chief Signal Officer. 
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fl&olMQFeZXiy.l 

The following special bulletin was issued from the office of the Chief Signal Officer 
October 1, 1888, showing the number of days the season was early or late (plus sign 
denoting early, and the minus sign late) ; also the percentage of rain-faU for July, 
August, and September, and from January 1 to October 1, 1888 : 

Special hulletin of weather-crop condiUans, showing the number of days the season was 
early or late; also the percentage of rain-fall for July, August, and September, and from 
January 1 to October 1, 1888. 



Difltdots and stfttions. 



New England States. 

• 

EastportiMe 

Portland, Me 

Boston, Mass 

Block Island, R. I 

Middle AOarUie States, 

Albany, "N. Y 

New York City 

Philadelphia, ]^a 

Atlantic City, N. J 

Baltimore, Md 

Washington City 

Xiynchbur(2;h, Ya 

Norfolk, Va , 

South Atlantic States, 

Charlotte, N. C 

WihninKton,N.C 

Charleston, S. O 

Augasta^ Ga 

8avannati, Ga... 

Jacksonville, Fla 

Florida Peninsula, 

Key West, na 

Cedar Keys, Fla 

Gvi^ States. 

Atlanta, Ga ^*«.<«.. 

Pensaoola, Ma 

Mobile, Ala 

Monteomery, Ala 

YioksonrgiMiss 

New Orleans, La 

Shrevepoit, La 

Fort Smith. Ark 

Little Rock, Ark 

Galveston, Tex 

Palestine, Tex 

San Antonio, Tex 

Ohio VaUey and Tennessss, 

ChflttanV>oga, Tenn 

Memphis, Tenn , 

NashTiUe, Tenn 

KnoxYiUe, Tenn 

LonisvUle, Ky 

^dianapolis, Ind 

Cincinnati, Ohio 

Colmnbas, Ohio 

Pittsburgh, Pa 

Liike Region. 

Buifalo,N.Y 

Oswego, N.Y 

Rochester, N. Y 

Erie, Pa 

Cleveland, Ohio , 

Sandosky, Ohio.. , 

Toledo, Ohio , 



Season: Days early or 
late (+ early ; — late). 



^9 



— 1 

—2 

— 1 
—3 



— 1 
— 1 
—2 
— 1 
—2 
—2 
—2 
—2 



— 1 
—2 
—2 
— 1 
—2 
— 1 



(*) 
— 1 



— 1 

(*) 
— 1 

(*) 
— 1 

(*) 
— 1 

(*) 

{*) 
— 1 
— 1 
— 1 



(*) 

(*) 
(*) 
— 1 
— 1 
— 1 
— 1 



— 1 
^2 
— 1 
— 1 

<*) 
-1 
— 1 



I 



—2 
-1 
(•) 



(*) 
(*) 
(*) 
(*) 
(*) 
— 1 
— 1 
—1 



(*) 
—I 

— 1 
— 1 
— 1 
— 1 



(*) 
(*) 



(*) 

(*) 
— 1 

(•) 
— 1 
— 1 
— 1 
(*) 
(*) 
— 1 
— 1 
(*) 



(*) 
— 1 
— 1 

'2^ 

— 1 
— 1 
— 1 
— 1 



—I 
— 1 
— 1 
— 1 

(*) 
— 1 
— 1 



I 



g* 
^ 



— 2J 
—3 
—2 
—2 



—2 
— 1 
—2 
— 1 
—2 
—2 
—3 
— 1 



-2 
-1 
-1 
-2 
-I 
-2 



(*) 
—1 



-2 
-1 
•2 
•2 
-2 
-1 
-1 
-2 
-1 
-1 
-2 
-2 



—2 
— 1 
—2 
—2 
—2 
—2 
—2 
-^ 
^2 



—2 
—2 
-2 
—2 
—2 
•3 



is 



-10 
-21 
-11 
-14 



-13 

— 6 

— 7 

— 9 
-11 
-10 

— 9 

— 



— 2 

— 6 

— 4 

— 3 

— 8 



— 2 

+ 3 



— 1 

+ 2 

— 4 

(•) 

— 6 

— 6 

— 5 

— 2 

— 4 

— 6 

— 6 
—10 



— 1 

— 5 
^9 

+ 1 

— 4 
—12 
—10 

— 8 

— 5 



—12 
—10 
—14 
—15 
- 7 
—14 
—19 



Percentage of rain-faU. 



d 

^9 



73 

61 

40 

5 



32 
80 
70 
64 
96 
65 
99 



30 
74 
85 
42 
14 
137 



211 
38 



76 
35 
83 

151 
76 
33 
76 

110 

115 
43 

158 
16 



57 
71 
47 
70 

104 
63 
53 

162 
81 



53 
68 
23 
127 
56 
89 
85 



« 

I 



125 
112 
136 



148 
124 
113 

80 
129 

63 
143 
126 



137 
64 

101 
88 
96 
72 



47 

k 18 



91 
89 
215 
179 
335 
415 
164 
245 
285 
289 
157 
214 



125 
811 
212 
75 
221 
153 
185 
104 
206 



51 

172 

103 

104 

69 

41 

64 



S5 



I 



151 
271 
228 
181 



142 
222 
180 
227 
132 
178 
828 
128 



280 
115 
85 
208 
191 
143 



76 
261 



487 
93 
60 

206 
29 
86 
26 
24 
44 
56 
9 
43 



118 
33 
109 
233 
95 
46 
79 
84 
69 



106 
198 

92 

68 

70 

42 

26 i 



94 

133 

94 

52 



107 
119 
108 
111 
101 
102 
119 
113 



94 
86 
78 
96 
77 
90 



77 
66 



117 

96 
129 
119 

87 
Ul 

84 
123 

99 
135 
138 
126 



96 
77 
99 
98 

101 
87 
78 
83 

111 



81 
94 
72 
76 
85 
71 
81 
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Special hullelin of weather-crop condituma, etc, — Continaed. 



Districts and stations. 



Lake ^^ion— Continaed. 



Detroit, Micli 

Alpena, Mich , 

Grand Haven. Micl^ « 5.. 

Marquette, Mich 

Port Huron, Mich 

Chicago, 111 

Milwaukee, Wis 

Duluth, Minn .«. 



Upper Mitsietippi Valley. 



Saint Paul, Minn. 
La Crosse, Wis ... 
Davenport, Iowa . . 
Dos Moines, Iowa. 
Keokuk, Iowa — 

Cairo, 111 

Sprinjsfield, 111.... 
Saint Louiii, Mo... 



Mit§ouri Valley. 



Valentine, Nebr 
Omaha, Nebr... 

Huron, Dak 

Yankton, Dak.. 



£xtreme Northwest. 



Moorhead, Minn — 
Saint Vincent, Minn. 

Bismarck, Dak 

Totten, Fort, Dak . . . . 
Bnford, Fort, Dak . . . 



Rocky Mountain SUxpe. 



AssinnilMine, Fort, Mont 

Custer, Fort, Mont 

Helena, Mont 

Cheyenne, Wyo 

North Platte, Nebr 

Denver, Colo. 

Dodge City, Kans 

Concordia, Kans 

Elliott, Fort, Tex 

Sill Fort, Ind. T 

Abilene, Tex 

Davis, Fort,Tox 



InterioT Plateau. 



Salt Lake City. 



Paei^ Coast. 



Olympia, Wash 

Koseburgh, Oregon 
Portland, Oregon . . 
San Francisco, Cal. 

RedBJuff, Cal 

Sacramento, Cal . . . 
Los Angeles, Cal . . 
San Diego, Cal 



Season : Days early or 
late ( + early ; — late) . 



^ 



— 1 
— 1 
—I 

+1 
— 1 

(") 
— 1 
— 1 



(*) 
(*) 
(*) 
— 1 
— 1 
(*) 
(*) 
(*) 



(*) 
(*) 
+1 

+1 



(*) 
(*) 
(*) 
D 

+1 



+1 

(•) 

+1 

+1 

C) 

(*) 

+1 

+1 

+1 



(*) 
— 1 



-fl 



4» 
00 

s 

P 



—2 
— 1 

-1 
—2 
— 1 
—1 
— 1 
-1 



—2 
—2 



—2 
— 1 
—2 
—2 



—2 
— 1 
—2 

(*) 
—2 



— 1 
— 1 

t1 

—2 

-^2 

—2 

C) 

(*) 

r) 



(*) 



(*) 



(*) 

-f2 

+2 
— 1 

-fl 
+1 
— 1 

C) 



.a 

a 



2 
2 
3 
3 
2 
2 
2 
1 



p u 



-15 
-12 
-20 
-28 
-10 
-15 
-17 
■26 



(*) 

(*) 

(*> 

—11 

4-1 



+ 2 
+ 2 

-i- 4 

(*) 

— 1 

— 1 
~ 1 

— 1 

(') 

— 2 

— 2 



+ 3 



+ 3 
+ 3 
+ 3 

(*) 
+ 2 
+ 2 

(*) 
-f 1 



2 
3 
3 
2 
3 , 

2 : 
3 

o I 



1 

1 I 

1 
1 



27 
-28 
-21 
-16 
-18 

- 9 
-17 

- 9 



-14 
-16 
-16 
-14 



-17 
—18 
—17 



—13 



—15 

— 5 

+ 8 
+ 3 

— 8 

— 1 

— 1 

— 3 

— 8 

— 6 

— 3 



+ 7 



+ 5 
H-8 
+ 5 

— 2 
+ 4 
-1-3 

— 1 
+ 2 



Percentage of rain-fall. 



Ha 



87 
46 
51 
43 

114 
69 

124 
98 



158 

69 
204 

87 
140 ' 

83 
200 

51 



217 
42 
87 
55 



78 
93 
91 
117 
89 



P 
to 

p 



179 , 

98 

74 
132 

26 

94 
104 
HI 



91 
155 

55 
115 

54 
182 

29 
253 



132 
82 

153 
96 



7 

14 

76 

26 

159 




47 
73 
64 
111 
72 
32 
32 
49 



51 
12 
42 
11 
58 
11 
44 
37 



36 

6 

29 

17 



36 
75 
29 

107 
95 



-2^ 
If 



35 


158 


41 


74 


163 


79 


39 


5 


18 


143 


92 


189 


94 


15 


46 


27 


88 


12 


71 


83 


54 


31 


6 


38 


84 


36 


34 
13 


31 


117 


8 


73 


59 


87 


35 


80 


56 

• 


150 


48 


56 


183 





65 


63 





59 








649 


700 


67 


53 








200 


200 


450 


19 








100 



87 
83 
68 
HI 
70 
8L 
71 
91 



98 
114 
112 

84 
101 

91 

95 
105 



140 
73 
86 
78 



61 
93 

86 
101 
115 



119 

112 
59 

133 
96 
65 

119 
87 
67 

118 
82 
93 



67 



88 
90 
76 
86 
80 
62 
85 
86 



Normal. 



Issued at the Signal Office, WasUingtoa City, October 1, 1888. 

A. W. GUEELY, 

Chief Signal Officer % 
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tlnclosnre XXV.] 

The following letter was sent to all persons displaying the weather and tempera- 
ture and cold-wave signals from telegrams transmitted at the expense of the Signal 
Service : 

Signal Office, War Department, 

Washington City, June 1, 1888. 

Sir: Owing to the curtailment of a portion of the appropriation for the ensuing 
fiscal year,' for distributing the indications and cold-wave warnings for use in the dis- 
play of weather signals, it is incumbent upon the Chief Signal Offic'er to use careful 
discrimination in disseminating these reports, and in continuing them after July 1 
proximo, to those already authorize^. 

In view of this fact the Chief Signal Officer desires that you Inform him on or before 
June 25, 1888, of any special reasons why the reports now furnished you should be 
continued, as it is deemed but just that special causes should receive due considera- 
tion when the reduction is made. 

In case no reply is received from you before the date named, it will be understood 
that you do not desire the telegraphic reports continued to your address after June 
30, 1888. • 

An envelope is inclosed for your reply. 

I am, very respectfully, your obedient servant, 

A. W. Greely, 
Chief Signal Officer, 



fInclo8ureXXVI.l 



The following are copies of letters sent to directors of the various State weather 
services with reference to the use of the official frank in the distribution of bulletins, 
etc. : ' 

Signal Office, War Department, 

Washington City, July 20, 1888. 

Sir : Referring to the use of the official frank in the distribution of monthly reports, ^ 
weekly weather-crop bulletins, etc., of State weather services, the Chief Signal Officer 
directs me to inform you that it is in accordance with the spirit of the law governing 
the use of the frank to use same in mailing publications of the character referred to 
either to this office, tu Signal Service observers detailed as assistants to directors 
of weather services in other States, to Signal Service and co-operating voluntary ob- 
servers within your State, to boards of trade, commercial exchanges, the press, and 
also such public bodies or institutions as receive Signal Service publications. A more 
extended use of the frank than is above outlined is not authorized. No franked en- 
velope or wrapper will be distributed without having first been properly addressed 
for official use. 

Very respectfully, 

H. H. C. Dun WOODY, 
First Lieutenant Fourth Artillery, A, S, 0. and Assistant, 



Signal Office, War Department, 

Washington City, July 24, 1888. 

Sir : Referring to circular letter of the 20th instant from this office relative to the 
use of the frank in mailing official publications of State weather services, the Chief 
Signal Officer directs me to further inform you that the instructions contained in the 
letter referred to were not intended to preclude the use of the frank in distributing 
the weekly and monthly bulletins or other official data to the press, to boards of 
trade, commercial exchanges, and also to such public bodies or institutions as receive 
Signal Service publications. 
Very respectfully, 

H. H. C. DUNWOODY, 

First Lieutenant Fourth Artillery, A, S, O. and Assistant, 

Note. — The penalty envelope can not be used in distributing State weather service 
buUetins.containing: business advertisements. 

WAR 88 — ^VOL IV 10 
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LIucloBure XXVII.] 

The following is a copy of the form of personal bond required by the Signal Service 
of voluntary observers to whom meteorological instruments may be issued : 

[Form 63c— 1888.J 
PERSONAL BOND. 

(To be in triplicate.) 



Know all men by these presents, that I, , of , county of 

and State of 

1st. Hold myself personally and pecuniarily responsible for the safe custody of the 
Signal Service instruments committed to my care, and for the return of the same when 
no longer needed for the purpose for 'which issued. 

2d. That I promise to render a quarterly report (viz., on March 31, June 30, Sep- 
tember 30, and December 31), either by letter or on a form to be furnished for that 
purpose, of the condition of said Signal Service instruments in my care, to the Chief 
Signal Officer of the Array. 

3d. That I promise to make the observations specially agreed on and to render 
monthly reports thereof to the Chief Signal Officer of the Army. 

4th. That I promise to pay the full value of any of the instruments which may be 
lost or damaged, through neglect or fault on ray part, while in my .possession or un- 
der my control; or to furnish the necessary affidavit showing the circumstances of the 
loss or damage when lost or damaged from unavoidable accident or other cause not 
within my control. 

(Signature) . 

Witness : 



, 88 : 



On this day of , 188 — , personally appeared before me the above-named 

, who, being duly sworn, according to law, acknowledges the foregoing 



to bo his free act and deed, 

[SEAL.] 



Note. — To be executed before a clerk of a court of record, or other officer competent 
to administer oaths, who should affix his seal. 



LIST OF INCLOSUBES. 

I. Report of the director of the Alabama weather service. (2935 Sig. '88. ) 
II. Report of the director of the Arkansas weather service. (3750 Sig. *88 and 
Bulletin for April, 1888.) 

III. Report of the director of the Colorado weather service. (Bulletin for May, 

1888.) 
IV. Report of the director of the Illinois weather service. (2845 Sig. '88.) 
V. Report of the director of the Indiana weather service. (2571 Sig. '88.) 
VI. Report of the director of the Kansas weather service. (Bulletin for May, 
1888.) 
VII. Report of the director of the Louisiana weather service. (4942 Obs. '88.) 
VIII. Report of the director of the Michigan weather service. (5268 Obs. '88.) 
IX. Report of the director of the Minnesota weather service. (3304 Sig. '88.) 
X. Report of the director of the Mississippi weather service. (2882 Sig. '88.) 
XI. Report of the director of the Missouri weather service. (3209 Sig. '88.) 
XII. Report of the director of the Nebraska weather service. (2936 Sig. '88.) 

XI II. Report of the director of the Nevada weather service. (3011 Sig. '88.) 

XIV. Report of the secretary of the New England Meteorological Society. (2559 

Sig. '88.)- 
XV. Report of the director of the New Jersey weather service. (5513 Obs. '88.) 
XVI. Report of the director of th^ North Carolina weather service. (3219 Sig. ^SS,) 
XVII. Report of the director of the Ohio Meteorological Bureau. (3250 Sig. '88.) 
XVIII. Report of the director of the Oregon weather service. (5268 Obs. '^8.) 
XIX. Report of the director of the Pennsylvania weather service. (2975 Sig. '88.) 
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XX. Report of the director of the South Carolina weather service. (2786 Sig. '88.) 
XXI, Report of the director of the Tennessee weather service. (3090 Sig. '88.) 
XXII. Report of the director of the Texas weather service. (Bulletin for Jane, 1888.) 
XXIII. Sample of wealher-crop bnlletin issued weekly by the Chief Signal Officer, 

with table showing data on which it is based. 
XXrV. Copy of special bulletin issued by the Chief Signal Officer on October 1, 
1888, showing whether the crop season was early or late, with percentages 
of rain-fall. 
XXV. Copy of letter sent by the Chief Signal Officer, June 1, 1888, to all persons 
receiving the " indications " by telegraph at expense of the signal service. 
XXVI. Copies of letters sent by direction of the Chief Signal Officer to directors of 
State weather services relative to the use of the penalty envelope in the 
distribution of publications. 
XXVII. Copy of form of personal bond required of voluntary observers to whom signal 
service instruments may be issued. 



APPENDIX No. 6. 



BIVEBS AND FLOODS. 



Special river stations opened and closed during the fiscal year ending June 30, 1888. 



Stations. 


Date. 


Stations. 


Date. 


Opened: 

Sioux Citv. Iowa 


1 

July 1 
July 1 
July 1 
July ] 
July 1 
July 1 
July 1 
July 1 
July 1 
July 1 


Opened : 

Louisa, Kv....> --. 


July 1 


Ma<liRnn, Ark 


Falmouth. Kv 


July 1 
Aug. 10 


Frankfort. Kv 


Manhattan. Kans ...- 


Portamoiith. Ohio. 


Cli;sed : 

Colusa, Cal 


Zanesville. Ohio 


Nor. 3 


GalliDoIis. Ohio 


Folsom Citv. Cal 


Nov. 3 


Circleville, Ohio 


Marvsville * Cal , 


Nov. 3 


Charleston. W. Va 


Oroville, Cal :...! 


Nov. 3 


Hinton, W.Va 


l-iavou Sara. l»a 


Nov. 1.5 


Catlettsbureh, Ky : 


Kansas City. Mo* 


June 30 









'Kansas City was opened as a full reporting station of the Signal Service on July 1, 1888 ; river ob- 
servations are also continued. 
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APPENDIX No. 7. 

Stations inspected during fiscal year ending June 30, 1888. 



Stations. 



Abileue, Tex 
Albany, N. Y 



Do 

Alponu, Mich. 



Apache, Fort, Aiiz. 

A titoria, Oregon 

Assinniboine, Fort. 
A sbland, Oregon — 

Atlant<a,Ga 

Atlantic City, N. J 

AuguHta, Ga 

Aubnni, Ala 

Baltimore, Md 



Bismarck, Dak 

Bid well, Fort,Cal. 

Bly, Oregon. 

Block laland, B. I 
Boston, Mass 



Do , 

Boise City, Idaho 

Bowie, Fort, Ariz ! 

Bridger, Fort, Wyo 

Brownsville, Tex , 

Buford, Fort, Dak 

Buffalo, N.Y 



Do 

Cairo, Dl 

Can by, ITort, Wash 
Cape Henry, Va . . . 
Cedar Keys, Fla . . . 

Cheyenne, Wyo 

Chicago, HI 



Do 

Do 

Cbicamacomico, N. C 

Charleston, S. C 

Chattanooga, Tenn .. 

Charlotte, If. C 

Cincinnati, Ohio 

Do 

CleT eland, Ohio...... 



Do 

Concordia, Kans 

Colorado Springs, Colo. 

Colnmbia,S.C 

Colnmhns, Ohio 

Corpus Christi, Tex 

Crete, Nebr 

Cnster, Mont 

Caster, Fort, Mont 

Davenport, luwa 

Davis, Fort, Tex 

Deadwood, Dak 

Detroit, Mich 



Do 

Denver, Colo 

Des Moines, Iowa 
Dodge City, Kans 
Dubnque, Iowa . . . 
Da Chesne. Utah . 



By whom inspected. 



Lient. J. H. Weber, Signal Corps 

Lieut. T. M. Woudi ufl; acting signal of- 
ficer. 

Lieut. J. C. Walshe, Signal Corps 

Lieut. T. M. Woodruff, acting signal of- 
ficer. 

Lient. W. A. Glassford, Signal Corps . . . 

Lieut. F. Greene, Signal Corps 

Lieut. F. W. Ellis, Signal . Corps 

Lieut. J. A. Swift, Signal Corps 

Lieut. F. R. Day, Signal Corps 

Lieut. F. Greene, Signal Corps 

Lieu.\ F. li. Day, Signal Corps 

do 

Lieut T. M. Woodruff, acting signal of- 
ficer. 

Lieut. F. W. Ellis, Signal Corps 

Lieut. J. A. Swift, Signal Corps 

do 

Lieut. J. C. Walnho, Signal Corps 

Lfbut. T. M. Woodruff, acting signal of- 
ficer. 

Lieut. J. C. Walshe, Signal Corps 

Lieut. F. Greene, Signal Corps 

Li»>ut. W. A. Glassford, Signal Corps. . . 

Lieut. F. Greene, Signal Corps 

Lient. J. H. Weber, Signal Corps 

Lieut. F. W. Ellis, Signal Corps 

Lieut. T. M. Woodruff', acting signal of- 
ficer. 

Lieut. B. M. PuTSsell. Signal Corps 

Lieut J. 0. Walshe, Signal Corps 

Lieut F. Greene, Signal Corps 

Lieut. F. K. Day, Signal Corps 

do 

Lieut. J. C. Walshe, Signal Corps 

Tjieut. T. M. Woodruff, acting signal of- 

Lieut. F. W. Ellis, Signal Corps 

Lient. J. Mitchell, Signal Coips 

Lieut F. R. Day, Signal Corps 

do 

do 

do 

Lient F. Greene, Signal Corps 

Lieut J. Mitchell, Signal Corps 

Lieut T. M. Wooditiff, acting signal of- 
ficer. 

Lieut J, Mitchell, Siemal Corps 

Lieut J. C. Walshe, Signal Corps 

do 

Lieut. F. K. Day, Signal Corps 

Lieut. J. Mitchell, Signal Corps 

Lieut. J. H. Weber, Signal Corps 

Lieut J . C. Walshe, Signal Corps 

Lieut. F. W. Ellis, Signal Corps 

do 

Lieut J. C. Walshe, Signal Corps 

Lient. J. H. Weber, Signal Corps 

Lieut J. C. Walshe, Signal Corps 

Lieut T. M. Woodrufi, acting signal of- 
ficer. 

Lieut. J. Mitchell, Signal Corps 

Lieut. J. C. Walshe, Signal Corps 

— do 

Lieut F. Greene, Signal Corps 

Lieut J. C. Walshe. Signal Corps 

Lieut. F. Greene, Signal Corps 



Date. 



January 27, 28, 1888. 
August 30, 31, 1887. 

February 6-8, 1888. 
August 7, 8, 1887. 

March 19-22, 1888. 
August 1. 3, 1887. 
September 22, 23, 1887. 
October 27. 1887. 
January 21-24, 1888. 
January 16,17,1888. 
December 11, 12, 1887. 
January 20, 1888. 
July 10, 1887. 

July 6-0, 1887. 
October 22. 1887. 
October 19, 1887. 
January 22, 23, 1888. 
September 13-16, 1887. 

January 28-30, 1888. 
November 8-10, 1887. 
March 27, 28, 1888. 
Nov^jmber 13-15, 1887. 
April 5, 6, 1888. 
July W-16, 1887. 
August 20-23, 1887. 

June 28, July 5, 1888. 
August 6, 7, 1887. 
August 4-6, 1887. 
November 22, 1887. 
December 29, 30. 1887. 
November 10, 11. 1887. 
August, 1987. 

October 30, November 2, 1887. 
June 16-18, 1888. 
November 2tf, 1887. 
December 13, 1887. 
January 22, 23, 1888. 
January 25, 1888. 
January 6, 7, 1888. 
June 4-6, 1888. 
August 16, 17, 1887. 

June 21-23, 1888. 
August 17, 18. 1887. 
August 26-28, 1887. 
December 10, 1887. 
June 8-10, 1888. 
March 27-29. 1888. 
August 19, 20, 1887. 
July 23, 1887. 
July 24, 25, 1887. 
December 7, 8, 1887. 
February 2, 3, 1888. 
November 17, 18, 1887. 
August 11, 1887. 

June 21-23. 1888. 
August 23, 24, 1887. 
December 9, 10, 1887. 
December 6, 7, 1887. 
December 5, 6, 1887. 
November 26, 27, 1887. 
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Stations inspected during fiscal year ending June 30, 1888 — Continued. 



Stations. 



Daluth, Minu. 
Eastport, Me . 



Edgartown, Mass. 
BlUott, Fort, Tex. 

ElPaso, Tex 

Erie, Pa 



Do 

Escanaba, Mich 

Eureka, Cal 

Friaco, Utah 

Galveston, Tex 

Glendive, Mont 

Grand Haven, Mich. 



Green Bay, Wis . . 
Grant, Fort, Ariz 
Hatteras, N. C . . . . 

Helena, Mont 

Huron, Dak 

Indianapolis, Ind . 
Jacksonville, Fla . 

Keeler, Cal 

Keokuk, Iowa 

Key West, Fla ..- 
Kitty Hawk, N. C 
Klamath, Oregon. . 
Knoxville, Tenn . . 
Lansing, Mich 



Lamar, Mo 

Laramie, Fort, Wyo. 

La Crosse, Wis 

Las Animas. Colo . . . 
Lake View, Oregon . . 
Lava N. Mex . 
Leavenworth, Kans . 

Lexington, Ky 

Linkville, Oregon ... 
Little Hock, Ark .... 

Lus Aneeles, Cal 

Louisville, Ky 

Do 



Lynchburg, Va 
Mackinaw ( 



City, Mich. 



Maginnis, Fort, Mont 

Marquette, Mich 

Manchester. N*. H 

McDowell, Fort, Ariz . 
Memphis, Tenu 



Do 

Milwaukee. Wis 

Montrose, Colo 

Moorhead, Minn , 

Mobile, Ala 

Montgomery, Ala 

Nantucket, Mass 

Nashville, Tenn 

Narragansett Pier, R. I. 

NeahBay, Wash 

New Haven, Conn 

New London, Conn 

New Orleans, La 

New York Citv 

North Platte, Nebr 

Norfolk, Va , 

Northfield..Vt 

Olympia, Wash 

Omaha, Nebr 

Oswego, N. Y , 



Palestine, Tex 

Pensacola, Fla 

Phoenix. Ariz 

Philadelphia, Pa.. 
Pike's Peak. Colo, 
Pittsburg, Pa 



Port Huron, Mich 
Portland, Oregon . 



By whom inspected. 



Lieut. F. W. Ellis, Signal Corps 

Lieut. T. M. Woodruff, acting signal of- 
ficer. 

Lieut. J. C. Walshe, Signal Corps 

Lieut. F. Gre«*ue, Signal Corps 

Lieut. J. H. Weber, Signal Corps 

Lieut. T. M. Woodruff acting signal of- 
ficer. 

Lieut. B. M. Purssell, Signal Corps 

Liei^. F. W. Ellis, Signal Corps 

Lieut. J. E. Maxfield, Signal Corps 

Lieut. F. (rreene, Sigual Corps 

Lieut. J . H. Weber. Signal Corps 

Lieut. F. W. Ellis, Sijrnal Corps 

Lieut. T. M. Woodruff, acting signal of- 
ficer. 

Lieut. F. W. Ellis, Signal Corps 

Lieut. W. A. Glaasford, Signal Corps. .. 

Lieut. F. R. Day, Signal Corps 

Lieut. F. W. Ellis. Signal Corps 

Lieut. J. C. Walshe, Sigual Corps 

Lieut. F. W. Ellis, Sigual Corps 

Lieut. F. R. Day, Si<;nal Corps 

Lieut. J. E. Maxfield, Signal Corps 

Lieut. J. C. Walshe, Signal Corps 

Lieut. F. R. Day, Sigual Corps 

do 

Lieut. J. A. Swift, Sigual Corps 

Lieut. J. C. Walshe, Signal Coi-ps 

Lieut. T. M. Woodruff, acting signal 
officer. 

Lieut. J. C. Walshe, Signal Corps 

do : 

do 

Lieut. F. Greene, Signal Corps , 

Lieut. J. A. Swift. Signal Coi-ps 

Lieut, W. A. Glassford, Signal Corps . 

Lieut. J. C. Walshe, Signal Corps 

Lieut. J. Milchell, Signal Corps 

Lieut. J. A. Swift Signal (y'orps 

Lieut. F. Greene, Signal Corps 

Lieut. W. A. Gla.ssford, Signal Corps . 

Lieut. F. Greene, Signal Corps 

Lieut. J. Mitchell, Sigual Corps 

Lieut. J . C. Walshe, Signal Corps 

Lieut. T. M. Woodruff, acting signal 
officer. 

Lieut. F. W. Ellis, Signal Corps 

do 

Lieut. J. C. Walshe, Signal Corps 

Lieut. W. A. Glassford, Sigual Corps . . 
Lieut. F. Greene, Signal Corps 



Date. 



Lieut. J. Mitchell, Signal Corps 

Lieut F. W. Ellis, Signal Corps 

Lieut. F. Greene, Signal Corps 

Lieut. F. W. Ellis, Signal Corps 

Lieut. F. R. Day, Signal Corps 

do 

Lieut. J. C. Walshe, Signal Corps 

Lieut. F. Greene, SiL'ual Cor*p8 

Lieut. J. C. Walshe, Signal Corps 

Lieut. F. Greene, Signal Corps 

Lieut. J. C. Walshe, Signal Corps 

do 

Lieut. F. R. Day, Signal Corps 

Lieut. J. C. Walshe, Sigual Corps 

do - 

Lieut. F. R. Day, Signal Corps 

Lieut. J. C. Walshe. Signal Corps 

Lieut. F.Greene, Signal Corps 

Lieut. F. W. Ellis, Signal Corps 

Lieut. T. M. Woodruff, acting signal of- 
ficer. 

Lieut. J. H. Weber, Signal Corps 

Lieut. V. R. Dav, Signal Corps 

Lieut. W. A. Glassford, Sigual Corps. . . 

Lieut. F. Gro.one, Signal Corps 

Lieut. J". C. Walshe, Signal Corps 

Liftut. T. M. AVtKidruff, acting sigual of- 
ficer. 

do 

Lieut. F, 



Greene, Signal Corps 



October 16, 17, 1887. 
September 18, 1887. 

January 26. 27, 18S8. 
December 11, 1887. 
January 30. 31, 1888. 
August 18, 19, 1887. 

June 26, 27, 1888. 
October 23-25, 1887. 
July 13-15, 1887. 
November 17, 18, 1887. 
January 21-24, 1888. 
July 21, 22, 1887. . 
July 30, 1887. 

October 25-27, 1887. 
March 8, 9, 1888. 
November, 1887. 
July 28. 29, 1887. 
November 26, 27. 1887. 
November 3, 4, 1887. 
December 16, 17, 1887. 
August 24, 25, 1887. 
December 11, 12, 1887. 
January 3, 4, 1888. 
November 25, 1887. 
October 15, 1887. 
August 4, 5. 1887. 
July 28, 1887. 

August 13, 14, 1887. 
November 13, 14,1887. 
December 4, 5, 1887. 

Do. 
October 20, 1887. 
April 2, 3, 1888. • 

Auguftt 16, 16, 1887. 
June 7, 8, 1888. 
October 12, 1887. 
December 29, 30, 1887. 
June 27-29. 1888. 
January 5, 6, 1888. 
June 7, 8, 1888. 
August 2, 3, 1887. 
August 5, 6, 1887. 

September 29, 30, 1887. 
October 21-23, 1887. 
January 31. February 1, 1888. 
February 23, 24. 1888. 
December 31, 1887 ; January 2, 

1888. 
June i2-14, 1888. 
October 27-29, 1887. 
December 1,2, 1887. 
October 14, 15. 1887. 
January 17. 1888. 
January 19, 1888. 
February 9-11, 1888. 
Januarv 3. 4. 1888. 
January 19, 20, 1888. 
August 17, 18, 1887. 
January 16, 17, 1888. 
January 17, 18, 1888. 
Jaouary 9-11, 1888. 
January 12-15, 1888. 
August 21, 22, 1887. 
November 20, 21. 1887. 
February 4, 5, 1888. 
August 8, 9. 1887. 
June 30-J^ulv 2, 1887. 
August 26-28, 1887. 

Januarv 25, 26. 1888. 
Januarv 18. 1888. 
February 25-27. 1888. 
January 12, 1888. 
August. 27-29, 1887. 
July 24, 1887. 

July 0. 10. 1887. 
July 29-31,1887. 
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Stations inspected during fiscal year ending June 30 y 1888 — Continned. 



Stations. 



Portland, Me 



Portland, Me 

Port Ansreles, Wash.. 
Poplar Kiver, Mont. . . 

Presoott, Ariz 

Pysht, Wash 

RaleiKh, N. C 

Red Bluff, Cal 

Reno, Fort, Ind. T 

Rio Grande City, Tex. 
Rochester, N. Y 



Robinson, Fort, Nebr. 

Rosebnrg, Oregon 

Sandnsky, Ohio 



Sacramento, Cal 

S&n. Francisco. Cal 

Salt Lake City, Utah . . . 

Savannah, Ga 

San Carlos, Ariz 

San Antonio, Tex 

Santa F6, N. Mex 

Saint Louis, Mo 

Saint Paul, Minn 

Saint Vincent, Minn... 

Shreveport. La 

Sill, Fort. Ind. T 

S<»afchport,N. C 

Smith, Fort, Ark. 

Springfield, 111 

Spokane, Fort, Wash.. 
Simkane Falls, Wash .. 

Springfield, Mo 

Stfivenn, Fort, Oregon . 

Sully, Fort, Dak 

Suppl5% Fort, Ind. T . . . 
Stanton, Fort, N.Mex. 
Tatooah Island. Wash . 

T»'rre Hante, Ind 

Thomas. Fort, Ariz.... 

Titusville, Fla 

Toledo, Ohio 



Totten, Fort, Dak , 

University, Miss 

Valentine, Nebr , 

Verde, Fort, Ariz , 

Vineyard Haven, Mass 

Vicksbnrg, MIsh 

Walla Walla, Wash 

Wash Woo<l8, N. C 

Winnemucca, Nev 

Wilmington, N. C 

Wilcox, Ariz , 

Wood's Holl, Mass 

Yiuikton, Dak 

Yates, Fort, Dak 



By whom inspected. 



Lieut. T. M. Woodruff, acting signal of- 
• fleer. 

Lieut. J. C. Walsh e, Signal Corps 

Lieut. F. Greene, Sign^ Corps 

Lieut F. W. Ellis, Signal Corps 

Lieut. W. A. Glassford, Signal Corps. .. 

Lieut. F. Greene, Signal Coi ps 

Lieut. F. R. Day, Signal Corps 

Lieut. J. £. Maxfield, Signal Corps 

Lieut F. Greene, Signal Corps 

Lieut. J. H. Weber, Signal Cor^ 

Lient. T. M. Woodrufi, acting signal of- 
ficer. 

Lieut. J. C. Walnhe, Signal Corps 

Lieut J. A. Swift, Signal Corps 

Lieut. T. M. Woodruff, acting signal of- 
ficer. 

Lient J. E. Maxfleld, Signal Corps 

do 

Lieut. F. Greene, Signal Corps 

Lieut. F. K. Day, Signal Corps , 

Lient. W. A. Glassford, Signal Corps. . 

Lient. J. H. Weber, Signal Coi-pa 

Lieut W. A. Glassford, Signal Corps. . 

Lieut. J. C. W<ilshe, Signal Corps 

do 

Lieut. F. W. Ellis, Signal Corps 

Lieut. F. R. Day, Signal Corps 

Lieut. F. Greene, Signal Corps 

Lieut. F. R. Day, Signal Corps 

Lient F. Greene, Signal Corps 

Lieut. J. C. Walshe, Signal C«»rp8 

Lieut F. Greene, Signal Corps 

do 

do 

do 

Lieut J. C. Walshe, Signal Corps 

Lieut. F. Greene, Signal Corps 

Lieut. W. A. GJasaford, Signal Corps. . 

Lieut. F. Greene, Signal Corps 

Lient. F. W. Ellis, Signal Corps 

Lieut. W. A. Glassford, Signal Corps. . 

Lieut. F. R. Day, Signal Corps 

Lieut T. M. Woodruff, acting signal of • 
ficer. 

Lieut. F. W. Ellis, Signal Corps 

Lieut. F. R. Dav, Signal Corps 

Lieut J. 0. Walshe, Signal Corps 

Lieut. W. A. Glassford, Signal Corps. . 

Lieut J. C. Walshe, Signal Corps 

Lieut F. R. Day, Signal Corps 

Lient. F. Greene, Signal Corps 

Lieut. F. R. Day. Signal Corps 

Lieut J. E. Maxfield, Signal Corps 

Lieut. F. R. Day, Sigiaal Corps 

Lieut. W. A. Glassford, Signal Corps. . 

Lieut J. C. Wa!she, Signal Corps 

do 

Lieut F. W. Ellis, Signal Corps 



Date. 



September 10-12, 1887. 

February 2, 3, 1888. 
August] 1-13. 1887. 
July 17, 18, 1887. 
April 24-26, May 2, 1888. 
August 19, 1887. 
December 4, 5, 1887. 
August 18, 19, 1887. 
December 16, 1887. 
April 1-3, 1888. 
August 24, 25, 1887. 

November 15, 16, 1887. 
September 30-October 1, 1887. 
August 14, 15, 1887. 

August28,29, 1887. 
August. 30-September 2, 1887. 
November 19-21, 1887. 
December 14,15,1887. 
March 15, 1888. 
March 17-21, 1888. 
April 17, 18, 1888. 
August 8-10, 1887. 
December 1-3, 1887. 
October 11-13, 1887. 
January 13. 1888. 
December 19, 110, 1887. 
December G. 1887. 
December 28, 29, 1887. 
December 13,14,1887. 
August 23, 2*, 1887. 
August 27, 28, 1887. 
December 24. 1887. 
Augusta, 1887. 
November 28, 29, 1887. 
I)ecember9, 10, 1887. 
April 6, 7, 1888. 
August 10, 17, 1887. 
November 2, 1887. 
Marcli 12,13,1888. 
December 20-22, 1887. 
August 12, 13, 1887. 

October 7-9, 1887. 
January 16, 1888. 
November 20, 21, 1887. 
April 28, 1888. 
January 25, 26, 1888. 
January 16, 17, 1888. 
Jnlv 26-28, 1887. 
November 23, 1887. 
August 21, 22, 1887. 
December 6-9, 1887. 
March 6, 1888. 
Januarv 24. 25, 1888. 
November 25, 26, 1887. 
October 4, 1887. 



Stations of the second oj'der not inspected during fiscal year ending June 30, 1888. 



Stations. 



Carson City, Nev 

Fresno City, Cal 

Jupiter, Fla 

• 

McEinney, Fort, Wyo... 
Mount Washington, N*. H 
New Brunswick, N. J . . - 



Remarks. 



Headquarters Nevada 
State weather serv- 
ice. Station opened 
December 1. 1887. 

Station opened August 
16, 1887. 

Station opened Janu- 
ary 1, 1888. 

Station opened Decem- 
ber 1. 1887. 

Station re opened June 
16. 1888. 

Headquarters New 
Jersey State weather 
service. Station 
opened October 1, 1888. 



Stations. 


Remarks. 


Pueblo. Colo 


Station opened June 


Rapid City, Dak 


27, 1888. 
Station opened Janu- 


San Diego, Cal 


ary .1, 1888. 
Inspector arrived 

June 30, 1888. 
Headquarters Kansas 


Topeka. Eans 


Washakie, Fort, Wyo ... 
Yuma. Ariz 


State weather serv* 
ice. 

Station opened Janu- 
ary 1, 1888. 

Inspector en ronle. 





APPENDIX No. 8. 

ANNUAL REPORT OF THE TELEGRAPH DIVISION FOR THE YEAR END- 
ING JUNE 30, 1888. 

THE UNITED STATES MILITARY AND SEA-COAST TELEGRAPH LINES. 

General remarks. — Since the acts approved March 3, 1873, and June 23, 1874, which 
placed the construction, repair, and operation of the sea-coast and military telegraph 
lines under the charge and control of the Chief Signal Officer, the Signal Service has 
acquired by original construction — except in a few cases by transfer from the Quar- 
termaster's Department — a total of about 8,250 miles of telegraph lines. The mili- 
tary lines proper were built mostly in Arizona, New Mexico, Indian Territory, 
Wyoming, Dakota, Montana, Idaho, and Oregon; and they connected together all 
military posts of importance in circuits of various lengths, one of which exceeded 
3,000 miles and another 2,000 miles of continuous telegraph lines. These circuits 
were maintained until the extension of railroads and commercial telegraph lines ad- 
mitted of their gradual reduction and abandonment without prejudice to the special 
interests they were intended to subserve ; and at present only about one -third of the 
total number of miles of telegraph lines constructed remains in operation. The value 
of the frontier telegraph lines passing through the Indian country, in facilitating mili- 
tary operations, as well as in advancing civilization by the sense of safety and protec- 
tion they give to settlers, is self-evident. Aside from the important military uses to 
yrhich the lines have been put, they haveafforded to posts and frontier settlements the 
ordinary personal and business facilities of commercial telegraph lines, and have thus 
been an important factor in opening the Territories to the farmer, stock-raiser, and 
miner. This is still in a large measure the case in Arizona, Wyoming, and Oregon, 
where important settlements have no other telegraphic facilities than those furnished 
by the military wires. Some of the Paciiic coast lines have been of great value to ship- 
ping interests in reporting passing vessels and summoning aid in case of marine dis- 
aster. The strong and persistent efforts that were made by chambers of commerce 
and boards of trade to secure an appropriation for the renewal of the broken Colum- 
bia River cable fairly illustrate public sentiment in this respect. The line now in 
course of construction from Point Reyes, Cal., to San Francisco will prove equally 
important to Pacific coast shipping interests. 

In the construction, maintenance, and operation of the military telegraph lines the 
Signal Corps has employed and is still employing a large percentage of its officers 
and men, and has paid for civilian operators and repairmen wherever these could be 
used to greater advantage and economy than its own men ; but, as a matter of course, 
the larger share of the work of construction, where not otherwise provided for by 
law, fell upon the troops at the various military posts through which the lines were 
designed to pass. In this manner the lines have been built and operated at a min- 
imum rate of expense, while considerable sums have been turned into the United States 
Treasury annually, representing the- earnings on account of commercial business done 
over them. At the present date there are employed four officers and eighty enlisted 
men of the Signal Corps, together with twenty-five civilians, in the administration, 
operation, and repair of the military and sea-coast telegraph lines, and this force is 
largely engaged on purely military work, without expense to the Army proper, a 
feature of the Signal Service for which sufficient credit nas never been given it. 

The sea-coast lines, as distinguished from the military lines, at one time covered in 
a single circuit the entire New Jersey coast from Sandy Hook to Cape May, the Del- 
aware and Virginia coasts from the Delaware Breakwater to Chincoteague, and the 
Virginia and North Carolina coasts from Cape Henry to Cape Fear, together with sev- 
eral short sections on the New England coast. 

The act of Congress requiring this sea-coast service contemplated the establishment 
of signal stations at life-saving stations and light-houses at the most dangerous points 
on the coast in such a manner that the coast and sea in their vicinity might be kept 
under constant observation, warning of approaching storms given to vessels within 
signaling distance, and information of disasters rapidly conveyed to life-saving sta- 
tions and ports from which aid might be expected. These requirements of the law 
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have been more or less successfnlly complied with, and instances where the lines have 
been the means of saving life and property hate occurred daring every year of their 
existence. As an illustration of this the following incident may be cited : On the morn- 
ing of December 1, 1887, the British steamer Kimberly went ashore near Wash Woods, 
North Carolina. The signal corps operator at that point at once went to the scene of 
the casualty, established a wreck office, wired news of the stranding to owners, agents, 
and consignees, and summoned the assistance of the Baker Salvage Company, of Nor- 
folk. Within a few hours of the stranding of the steamer a wrecking expedition was 
engaged in rendering assistance and in saving cargo and crew. The vessel and cargo 
were valued at $500,000, and upon the steamer being floated the United States admi- 
ralty court awarded the Baker Salvage Company $144,000 salvage. Vessel and cargo 
would in all probability have become a total loss had it not been for the prompt call 
made by the Signal Corps operator. 

For various reasons the length and number of sea-coast lines in present operation 
by this service represents only about one-half of the total number of miles con- 
structed. This reduction was made partly on account of the equipment of many life- 
saving stations with telephone apparatus, which obviated the necessity for skilled 
telegraph operators, and led to the transfer by this service to the Life-Saving Service 
of about 150 miles of sea-coast lines, and in some cases lines were abandoned and sold 
on account of the impossibility of maintaining them in a reasonable state of efficiency 
without an outlay of money out of all proportion to their public utility. On the ex- 
posed " banks" of the North Carolina coast the periodically-recurring cyclones will 
demolish the most substantially-built lines, whether on wooden or iron poles, and 
the constant shifting of the numerous inlets prevents the maintenance of submarine 
cables for any calculable period of time. The operation by this service of the sea- 
coast lines has, therefore, been restricted to the most dangerous points not otherwise 
protected, and to such sections of the coast where the lines can be kept in good working 
order without unreasonable expense. It has heretofore been customary to designate 
as sea-coast lines the lines on the Atlantic coast only, but in the following descrip- 
tion of the various sections all lines not used for strictly military purposes, whether 
built on the Atlantic or Pacific coast, are referred to as sea-coast lines. 

As shown in my last annual report, there were in operation at the beginning of the 
fiscal year 2.022 miles of military and 331 miles of sea-coast lines, distributed as fol- 
lows : 

Miles. 

Department of Dakota 517 

Department of the Missouri 432 

Department of California and the Columbia 414 

Department of Arizona 457 

Department of Texas 124 

Department of the Platte 78 

Department of the East (sea-coast lines) 331 

Total 2,353 

For purposes of local administration and supervision the lines are classified by di- 
visions, each under an officer in charge, and detached sections under the local con- 
trol of chief operators. All lines so classified are authorized to carry on commercial 
business at rates fixed by the Secretary of War, and final settlement for all line re- 
ceipts due the United States and connecting commercial lines is made by the officers 
in charge direct, subject to the examination of their accounts-current at this office be- 
fore transmittal to the Treasury Department. In addition to the classified lines there 
are several short wires connecting military posts with the nearest commercial offices, 
which carry no commercial business, and which are operated under the control of the 
post commanders. These lines aggregate 80 miles in length. 

The telegraph lines owned by the United States and operated by this Service natu- 
rally divide into two classes . 

(1) The military lines proper, maintained for military purposes only, but which 
also transact such commercial business as may ofifer. 

(2) The sea-coast lines, which are of no value so far as any military necessity now 
existing is concerned, but which are of great value to maritime interests, and to 
residents and visitors at or near the points through which these lines are built. 

SEA-COAST LINES. 

The lines and cables connecting the islands of Nantucket and Martha's Vineyard 
with the telegraph system of the "country at Wood's Holl, Mass., and the lin**8 and 
cable connecting Block Island, R. I., with the same system at Narragansett Pier, R. 
I., are known as the New England division, which has been in the charge of Second 
Lieut. W. D. Wright, Signal Corps, since July of 1887. The Nantucket and Mar- 
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tha's ViDeyard lines famish telegraphic communication for a permanent popula- 
tion of probably 7,000 people, and to a summer population of visitors variously esti- 
mated at from 40,000 to 60,000 people. In addition to the commercial facilities 
thus afforded, which add largely to the number of visitors, these lines permit the dis- 
play of storm- warning signals, the distribution of daily weather indications, and the 
prompt receipt hy telegraph of the observations taken by the operators at the Nan- 
tucket ofijce. The extension recently made in these lines in connection with the 
new cable across Vineyard Sound, admits of the establishment at Gay Head, Mar- 
tha's Vinyard, of a station for reporting passing vessels, and it is proposed by the 
Boston Maritime Exchange to place a man there for this purpose. This, taken in 
connection with the reports now made at other points of vessels passing or in dis- 
tress, makes this line of inestimable value to shipping interests, as the Gay Head 
station will command a view of about 60,000 vessels that pass there annually. As an 
instance of the value of this line to vessels in distress, the ice blockade of January, 
1888, is cited, when over iifty vessels were caught in the ice in sight of Nantucket, 
and it was only by being able to summon powerful tugs and revenue-cutters by means 
of the Signal Service cables to the main-land that serious disasters were averted. In 
this one instance the property saved exceeded in value not only the original cost of the 
line and cable, but also all necessary expenses for some years to come. The meteor- 
ological work of this service does not need these lines ; they are of no present value 
from a military point of view, and their use for military purposes appears now a re- 
mote contingency ; but for commercial purposes their value is beyond question, The 
cable between Martha's Vineyard and Naushon Island was again broken by a ship's 
anchor on the night of August 20, 1887, and permanent repairs could not be made until 
September 24, at a cost of over $1,000. .The next and last break in this cable, also 
caused by an anchor, occurred on the morning of May 14, 1888 ; but owing to the fact 
that a new cable was already contracted for, and that the cost of repairing the old one 
would have exceeded its value for further use, no attempts were made to recover and 
splice the broken ends. A new two-conductor cable, 7 miles long, was laid across Vine- 
yard Sound from Gay Head to Pasque Island during the latter part of June, 1888, 
which, together with 2 miles of one-conductor cable and a new double-wire land line 
from Pasque Island to Wood's Holl, furnishes now two separate circuits between Mar- 
tha's Vineyard and the Western Union lines at Wood's Holl, and will be able to accom- 
modate the heavy summer business, which exceeds the capacity of a one-wire line. 
The new cable having been laid where vessels rarely if ever anchor, is expected to be 
comparatively safe from the great liability to damage, which rendered the old cable 
a frequent source of trouble and expense. On Nantucket the line was extended from 
Saukaty Head light-house, via the Coskata life-saving station, to Great Point light- 
house, a distance of 9 miles, and a display station established at that important point. 
Five hundred new wooden poles were set up on the islands, replacing an equal num- 
ber of iron ones, and it is proposed to gradually put the entire line on wooden poles, 
as iron poles are found to be less suitable for these lines. 

The expenses on account of repairs amounted to about $2,600, due mainly to breaks 
in the Vineyard Sound cable and the substitution of wooden for iron poles. The 
" this line " receipts of the entire Nantucket system during the year were $1,232.16. 

The cable connecting Block Island with the main-land was damaged by the going to 
pieces of a stranded vessel during the severe storm of March 11 to 12, 1888, and a 
piece of new cable had to be spliced on to make proper repairs. The section is now 
in good condition. The Block Island line is valuable to shipping and commercial in- 
terests, though in a less degree than the Nantucket system. It is of little value for 
military purposes and present military exigences. Total expense for line repairs 
about $900 ; total " this line" receipts, $341.30, 

The line from Titusville, Fla., to Jupiter, Fla., 130 miles long, was built under the 
act approved February 17. 1887, and was put in operation January 13, 1888. It fol- 
lows the western shore or the Indian River, and acts as a large factor in the rapid 
settlement of that region. It permits large numbers of people to winter along this 
river without being beyond the reach of the telegraph, which formerly prevented 
any great influx of visitors to a section suitable in a rare degree for winter health re- 
sorts. Its value for meteorological work is far overshadowed by the cost of main- 
taining it, and it has no present military use. It, however, gives the life-saving and 
light-house stations at Jupiter communication with the outer world ; and as the op- 
erators report to the New York Maritime Exchange all vessels in the West Indian 
and Gulf trades that pass the station, the real value of the line lies in vessel reports. 
The line, being new, has cost but little for repairs so far. Total " this line " receipts 
since January, $324.46. 

The Wilmington-Southport line permits of the display of storm-warnings at South- 
port, and the operator at that point reports to Wilmington tug and vessel owners 
and agents the passing in or out of all vessels. Hence this line is only valuable to the 
shipping interests of that section. The cost of repairs has been very light. Total 
•* this line " receipts, $83.56. 
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The Hatteras section consists of a line from Norfork, Va., via Cape Henry, to Hat- 
teras Inlet, N. C, with a cable from Cape Henry to Cape Charles. The Cape Benry 
station reports to Norfolk and Baltimore all passing vessels, and displays storm- 
warnings ; all of which is work of great value to the shipping interests of those 
cities, but is of no value to the present work of the Signal Service. The line is 
used in the receipt of weather reports from Hatteras, the display of storm-warnings . i 

at that point, and the summoning of aid in the case of wrecks. But in view of the 
fact that the Life-Saving Service has a telephone line from Hatteras to Cape Henry, 
with an outlet to the commercial telegraph system at Virginia Beach, the work of 
reporting marine disasters could as well be performed by that service. Hence the 
line is of value only for the storm-warnings to, and the weather reports from, 
Hatteras. This work costs the service 6 men, 3 mules, and all expenses incident to 
two stations, and about half of the expenses of two othe/s ; and as the reports and 
warnings would hardly be missed if stopped, this seems a heavy price to pay for them. 
The cable between Capes Henry and Charles connects the telegraph line of the New 
York, Philadelphia and Norfolk Railroad Company with the Norfolk signal office, and 
thence by loop with the Norfolk offices of the company ; said company operating the 
Cape Charles end of the line and its own business in Norfolk in exchange for a uniform 
rate of 5 cents per message, charging this service nothing for operator's services at 
Cape Charles. This cable is not now, and it is extremely difficult to imagine any 
circumstances under which it ever could be, of the slightest earthly value to the 
Government, and to the i)ublic it renders no very valuable service. Fortunately, 
under existing circumstances, the cable costs very little in its maintenance and opera- 
tion, but the first cost of $13,400 represents a capital on which the United States re- 
ceives no interest or return of any kind. Vhy this service should continue to oper- 
ate this cable when not the fiimsiest reasons therefor can be offered, is a question 
difficult to answer; but in view of the fact that some day severe reflections might be 
cast on this service for operating a line so manifestly useless, I suggest that the Chief 
Signal Officer present this, with some other matters I shall mention later on, to higher 
authority, in order to protect himself and this service from unjust censure. 

The " this line " receipts of the Hatteras section during the year amounted to $362.62. 

On the Pacific coast the sea-coast service is represented by the Cape Flattery and 
the Fort Canby sections. The former^ consists of a line from Tatoosh Island to Port 
Angeles, Wash., which was built in 1883 by contract, and paid for from the appro- 
priation for the construction, maintenance, and repair of military telegraph lines. 
A house was built on Tatoosh Island, and three enlisted men of the Signal Corps 
and two civilians are required to operate and maintain the section. Weather re- 
ports from Tatoosh Island are valuable, but bear no fair proportion to the cost of 
construction or maintenance of the line. Its value, therefore, must be found else- 
where. All vessels passing Tatoosh Island are reported to Port Townsend, Wash., 
and in this work, and in calling assistance in case of marine disasters, lies the great 
value of the line. The cable from Tatoosh Island to the main-land parted during 
a heavy storm in December, 1887, and was repaired during the following March at 
considerable expense, but will soon have to be replaced by a new one if the section 
is to be maintained. The cost of line repairs, exclusive of retjair-men's salaries, was 
about $600; receipts, " this line," $32.36. 

The Fort Canby section has been practically out of operation since the break in the 
Columbia River cable in July of 1886, though communication with the display station 
at Fort Stevens has been maintained throughout the year. All attempts made to re- 
pair the cable proved useless, and Congress finally appropriated a sufficient sum for 
a new one, which is now under way to Astoria, and will probably be laid early in 
August. The land line on the Washington Territory side of the river will receive 
extensive repairs at the same time. As Fort Canby was abandoned as a military post 
during the year, the military necessity for this line has ceased to exist; the weather 
reports sent over it are valuable ; but, like the Tatoosh Island line, its chief value lies in 
vessel-reporting to Astoria and Portland, Oregon. About 1 mile of the old cable was 
recovered in March last and stored for use elsewhere. To Lai expense for repairs, •in- 
cluding work on the old cable, about $500; receipts, " this line," 15 cents. 

Another Pacific coast line is now under construction, viz, from Point Reyes Light, 
Cal., to Point Tiburon, a distance of about 50 miles, which will connect at Tiburon 
with the system of military cables in San Francisco Harbor and with a short new line 
to the San Francisco signal office. The work of construction is done by contract under 
the supervision of Lieut. J. A. Swift, Signal Corps, and will be completed some time 
in August. The remarks made on the usefulness of the Fort Canby and Tatoosh 
Island lines are applicable to this line also, except that no meteorological observa- 
tions of value can be had as a result of its construction. It will be of great value to 
the shipping interests of San Francisco, and may become useful for military purposes; 
but this is a remote possibility. 

To summarize on the sea-coast lines, the lines from Norfolk to Cape Henry, Wil- 
mington to Soathport, Titusville to Point Jupiter, Tatoosh Island to Port Angeles, 
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Fort Canby to Astoria, and Point Reyes to San Francisco are valuable mainly for 
vessel reports to the various maritime exchanges, but as these exchanges pay the cost 
of the reports over commercial telegraph lines, the information contained therein is 
accessible only to members, and it k>11ows that the benefits in this case do not go to 
the general public, nor to those specially interested unless they happen to be mem- 
bers of these exchanges. The lines are also used incidentally for weather reports 
(whose value bears nothing like a reasonable comparison with the cost of the lines) 
and for the very limited amount of commercial business done over them, the receipts 
from which do not bear a considerable share of their running expenses. These six 
sections of lines, for which this service has little or no use, are a burden to its appro- 
priations which has seriously embarrassed it in the past ; but the wise provisions in- 
serted in the appropriation bill for the current fiscal year relieves it of this, and places 
the charges against an item of the appropriation to which it properly belongs, so that 
no money appropriated for the support of meteorological stations will in future be ex- 
pended in supporting stations necessary only because of the existence of these lines. 
There is no service rendered by this Bureau to the public that is of greater value than 
the vessel reports made by the operators on these lines, and no class of the business 
public acknowledge it with greater readiness than the maritime interests of our sea- 
board cities. The lines should be fostered for this reason, and extended wherever 
and whenever practicable, so that vessels approaching our shores will be early re- 
ported, and all cases of marine disaster telegraphed so that assistance can be promptly 
rendered. As, however, at all points near any great harbor, where the amount of 
shipping is large, this work is performed by private enterprise, it would seem that 
eventually this work must pass into the hands of private parties ; but as long as it is 
performed as a part of the work of the Weather Bureau, the object and character of 
the work should always be accurately stated, to the end that Congress and the pub- 
lic may know the purpose for which the lines, and money for their support, are nec- 
essary. In my opinion it will be unwise to continue longer the expense connected 
with the operation of the line from Cape Charles to Hatteras, as the cable to Cape 
Charles serves neither the Government nor the public, and the line to Hatteras is a 
partial duplication of the work of the Life-Saving Service. If discontinued, the re- 
suit would be a saving to the United States without any detriment to the work now 
done in cases of marine disaster. I therefone recommend that the line from Cape 
Henry to Hatteras, together with such property as can not be moved for use else- 
where, be wholly transferred to the Life-Saving Service, and the stations at Kittj^ 
Hawk and Hatteras closed. If the Life-Savipg Service does not want the line all 
of it should be sold. I am at a loss to say what would be suitable action in the case 
of the Cape Charles cable; but suggest that if the whole matter were laid before the 
Secretary of War, and by him before Congress, suitable action might be had that 
would remove a burden from the appropriation for this service that diverts a portion 
thereof from more valuable and proper uses. 

The Block Island and Nantucket lines are probably the most valuable of all the 
sea-coast lines, giving as they do telegraphic service to about 75,000 people during 
the hot months, and at the same time sending valuable vessel reports, but they render 
little service of value in weather work. As all of these lines were constructed in con- 
sequence of legislation based almost wholly on the alleged necessity for weather re- 
ports from, or storm-signal displays at, their extremities, the real reasons (i. c. vessel 
reports and telegraphic communication for localities having so sparse a population 
as to preclude paying commercial lines) being kept somewhat in the background, it 
is recommended that these facts be presented to Congress with the annual estimates, 
and that each line be estimated for separately, to the end that Congress may decide 
(having all the facts before it) as to their continuance by making a very specific ap- 
propriation for their support, or none at all. This action would in no way embarrass 
the work of the Weather Bureau, and preclude the possibility of any one charging 
this service with anything but the most straight forward and business-like methods. 

MILITARY TELEGRAPH LINES PROPER. 

Department of Dakota.— Fort To tten-Lakota section, 42 miles long. This line origi- 
nally erxtended to Larimore, 75 miles from Fort Totten, but with the advance of the 
railroad it was shortened 32 miles. DeviVs Lake City, on the north side of DeviPs 
Lake, would be the proper terminus for this line, as it handles most of the freight and 
other business for the post ; but as this would require a considerable extension of the 
line, and as the greater portion of the line from Fort Totten to Stump Lake is in need 
of extensive repairs, it would seem wise to build a new line from the post to Totten 
Station, 10 miles distant on the Jamestown Branch of the Northern Pacific Railroad, 
where connection can be made with the commercial line to Minnewaukon, on the west- 
ern end of DeviFs Lake. Then by the use of telephones the necessity for a Signal 
Corps man at Fort Totten would cease to exist. I recommend that action be taken to 
build this line, and then transfer the whole of it to the acting signal oflflcer at Fort 
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Totten, this service continiiing to farnisli all line supplies that may be needed at any 
time, but the post authorities caring for its operation. There would be, in my opinion, 
no difficulty attending such action, as the railroad operator at Totten Station would 
attend to the telephone at that end of the line, and commercial business woald be 
discontinued. As the amount of business is exceedingly small compared to the cost 
of maintaining the present line, this arrangement would be the most economical to 
the Government, and beyond question satisfactory to the post and department au- 
thorities. The Western Union authorities have already signified their willingness to 
have their operator at Totten Station attend to that end of the line free of charge. 
The '' this line'' receipts of the section during the year amounted to only $7.23. 

Fort Sisseton- Webster section, 30 miles long: This line is maintained as recom- 
mended above for the Fort Totten section, except that this service pays $20 per month 
to the Western Union operator at Webster for his services in attending to the tele- 
phone. This is, in my opinion, an unnecessary expense, as, had proper steps been 
originally taken in the matter, the services could have been secured gratis. The sum 
is excessive for the amount of work required, but I doubt if any 'action can be taken 
now that will alter the status to what it should be. 

Bismarck-Fort Yates section, 55 miles long: This line, connecting the posts of Fort 
Abraham Lincoln and Fort Yates with Bismarck, was during the year placed on the 
poles of the telegraph and telephone companies from Bismarck, via Mandan, to Fort 
Abraham Lincoln, as the Signal Service poles were swept away by the flood of March, 
1887. The post of Fort Abraham Lincoln has not been furnished an operator by this 
service, but has until recently detailed an enlisted man from one of the companies 
stationed there for that duty. Recently a request was made for a Signal Corps man, 
which could not be complied with ; but I hope during the present year we will be able 
to send one, as this is an important post, and while we maintain the line we should 
furnish the operator. The " this line " receipts of the section were $150.28. 

The Western Union line from Fort Sully to Pierre, Dak., is operated by the Signal 
Corps observer stationed at the post, and kept in repair by troops. So far this ar- 
rangement has given satisfaction to all concerned. 

Fort Maginnis section, 232 miles long: Owing to the extension of the railroad this 
section was shortened 135 miles during the year, so that it now extends only from 
Fort Maginnis to Poplar River, instead to FortBiiford and Glendive as formerly. It 
was my intention to recommend the closing of Poplar River Station and the build- 
ing of a short piece of line from the present line to the railroad at the forty-third sid- 
ing, but this action was impracticable, owing to the need of an operator at the post of 
Poplar River; the railroad office being a mile and one-half therefrom. Should the 
rumors of the contemplated abandonment of Fort Maginnis and Camp Poplar River 
prove true, this section can be sold and a heavy expense saved thereby, as there will 
then be no necessity for a station at either point, nor for the two civilian repair-meu 
at Galpin, who cost this service $1,680 per year in salaries alone. The section is in 
fair condition only, and will need a general overhauling and some new poles before 
winter. " This line " receipts, $155.17. 

The Fort Custer-Custer Station section is 30 miles long, and in good condition. 
The Custer Station office is operated by the Western Union operator at an expense of 
$25 per month, which expense could be avoided if the quartermaster's agent there 
could do the work, but this is doubtful. ** This line " receipts, $106.22. 

Department of the Missouri, — The lines in this department, together with the lines 
in Texas and New Mexico, are in the charge of Second Lieut. J. H. Weber, Sigiial Corps, 
stationed at San Antonio, Tex. They comprise the Ibllowiug sections, viz : The Indian 
Territory section, 198 miles long, and the Fort Elliott section, 17 miles long. In ad- 
dition to these there are two short lines connecting Forts Lewis and Crawford with 
the nearest railroad stations, and which are operated as telephone lines under the 
control of the post authorities. The Fort Lewis line costs this service $30 per month 
for services of telephone operator at Durango, 15 miles from the post, which sum is 
exorbitant but can not be reduced under the present arrangement. It is recouimonded 
that this line be turned over entirely to the post authorities, this service to furnish 
supplies only. The said authorities could no doubt arrange to have the line operated 
free of charge at Durango. No commercial business is done over the Fort Lewis and 
the Fort Crawford sections. 

The' Indian Territory section extends from Fort Supply, via Fort Reno, to Fort Sill, 
and affords these important posts a telegraphic outlet at Woodward, 15 miles south of 
Fort Supply, on the Southern Kansas Railroad. 

From present indications it is presumed that a railroad and telegraph line will 
reach Forts Reno and Sill before another year, when all but the 15 miles from Fort 
Supply to Woodward can be abandoned. Ninety-five miles of line formerly belong- 
ing to this section was abandoned on January 1, 1888, owing to the construction of 
the new line from Fort Elliott to Miami, Tex., as mentioned further on. The section 
is kept in efficient repair by troops from the several posts, in charge of the general 
repair-man, stationed at Cantonment. Receipts ^* this line," $211.50. 
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The Fort Elliott section was built during December, 1887, in consequence of the 
extension of the Southern Kansas Railroad to a point within 17 mil^s of the post. 
We were thereby enabled to abandon 95 miles of line between Fort Elliott and Fort 
Supply, and as the new line was built of old material and by the labor of troops, no 
expeuke was incurred; while the abandonment of the lire to Fort Supply saved con- 
siderable expense on account of repairs. '*This line" receipts, $111.81. 

Civilians are employed at Woodward and Miami at $30 per month each, and a gen- 
eral repair-ma J at Cantonment at $75 per month; all of which is necessary and rea- 
sonable. 

Department of the Platte, — The lines in this department are the Fort Bridger section, 
10 miles; the Fort Washakii section, 152 miles; the Fort McKinney section, 51 miles; 
.the Fort Du Chesne section, 87 miles; and Fort Robinson section, 75 miles. 

The Fort Bridger section will soon bo made a telephone line, and the necessity of 
keeping a Signal Corps man ^t the post will then cease to exist. The civilian opera- 
tor at Carter receives a salary of $25 per month, an amount in excess of a fair com- 
pf^nsation, as the work is very light ; but it is impossible to get it done for less un- 
less the post authorities can arrange the matter after the line is turned over to them. 
** This line" receipts, $22.61. t 

Fort Washkakie section : This line, with the approval of the War Department, was 
leased from the Western l/nion Telegraph Company for the nominal sum of $1 per 
annum, and was placed in thorough repair by troops from the post during the past 
autumn; this service furnishing a large amount of material and iron poles, also an 
oflBoer and non-commissioned officer to supervise the work. It is a very important 
line and a costly one, two civilians being employed on it at an aggregate salary of 
$115 per month ; but as important meteorological reports are obtained, and a line is 
maintained which the General of the Army has stated to be a military necessity, the 
result justifies the cost, which is as low as can reasonably be expected. ** This line " 
receipts, $87.02. 

The Fort McKinney section, from Fort McKinney to Powder River, was originally 
built by the Quartermaster's Department to connect said post with a commercial line. 
In July last, at the instance of the War Department, this service assumed charge of 
the line, put it in good repair, and by an arrangement with the Wyoming Inland 
Telegraph Company has operated it since September 10, 1887. It is of groat import- 
ance, and as a present a;rrangemeut, by which we obtain the necessary operating 
services and also meteorological reports at the small expense of $60 per month, gives 
satisfaction, I recommend that it be continued. Line recepts, $173.95. 

The Fort Du Chesne section was completed during last September, and connects 
that important post with the railroad station at Price, Utah. It was built by the la- 
bor of troops, this service furnishing the line material and an expert lineman. A sig- 
nal operator is stationed at the post and a Signal Corps repair-man at Brock's Ranch, 
near the center of the line, while a civilian transfer operator is employed at Price at 
a salary of $30 per month. A civilian can also be employed to manage the repair sta- 
tion at Brock's Ranch for the low figure of $30 per month, but the reduced appropria- 
tion will hardly admit of this during the coming fiscal year. The section is reported 
to be in good condition at present. Line receipts, $111.31. 

The Fort Robinson section furnishes a telegraphic outlet for the post of Fort Laramie 
via the railroad office at Fort Robinson.. It is in fair condition only, owing to decay- 
ing poles, but as it is expected that the railroad will reach Fort Laramie before 
another year, it is not advisable to undertake very extensive repairs. A Signal Corps 
operator is stationed at each post. Receipts ** this line," $27.21. 

Department of Texas and District of New Mexico. — As mentioned before, the lines in this 
department and district are in charge of Lieutenant Weber, at San Antonio. There 
are only two sections left in Texas, namely, the Brownsville section, 100 miles, and 
the Fort Davis section, 22 miles. In addition to these, a short loop connects depart- 
ment headquarters at San Antonio with the Western Union office, which is operated 
by the observer. In New Mexico are the Fort Stanton section, 108 miles ; the Fort 
Union section, 9 miles, and the Fort Wingate section, 3 miles. The last two lines are 
operated with telephones and carry no commercial business, but the Fort Union sec- 
tion costs us $15 per month for services of operator at Watrous, which should be 
stopped. 

The Brownsville section is a very important military line, as it furnishes the only 
means of telegraphic communication with Fort Rinjrgold and a section of country 
much infested by outlaws and all classes of criminals, whose capture is materially 
aided by the use of this line. Signal Corps operators are stationed at Fort Ringgold 
and Brownsville, and a civilian at $30 per month at each of the subposts of Santa 
Maria and Edinburgh. The entire line is on iron poles, but has recently lieen much 
damaged by floods and washouts, and it is proposed to reconstruct it along a better 
route during the coming fall. Receipts *• this line," $459.89. 

The Fort Davis section is also on iron poles, and is in excellent repair. The trans- 
fer operator at Harfa costs this service $40 per month, which is exorbitant but nn- 
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avoidable at present. It is believed that the same plan recommended for the Forts 
Totteo, Bridger, and Lewis sections can be put in operation here with success ; but 
only the very best telephone service will answer for this important post. Receipts 
" this line," $65.32. 

The Fort Stanton section i3 largely on iron poles and is maintained in very efficient 
condition. It connects an important post with the commercial lines at Lava, and 
affords telegraphic facilities to several settlements in the vicinity. It is operated by 
the Signal-Corps men at Fort Stanton and Lava. The employment of a civilian at 
Lava, at a salary of $35 per month, has been suggested in place of the enlisted man, 
but as there would be no increased efficiency, such action is not recommended at 
present. Receipts *' this line," $117.84. 

Department of tJie Columbia, — Second Lieut. James A. Swift, Signal Corps, assumed 
charge of the lines in this department in September last, and has also been engaged 
in supervising the construction of the Point Reyes line since May of the present 
year. The lines aggregate 341 miles, in sections as follows: The Fort Klamath sec- 
tion, 2.33 miles, extends from Fort Bid well, via Lakeview and Bly, to Fort Klamath, 
and thence via Linkville to the transfer office at Ashland, where the officer in 
charge is stationed. It was built in 1882-'83, the poles being cut by troops and 
put up green. The result has been that for the past two years constant interrup- 
tions have occurred, due to rotting poles. The line, in order to render anything 
like efficient service, will have to be almost entirely rebuilt ; but as it is under- 
stood that the post of Fort Bidwell is to be abandoned soon, none but the most neces- 
sary and inexpensive repairs should be made between this post and Fort Klamath. 
Three hundred new wooden poles are now being erected between Fort Klamath and 
Ashland, but this will be a very temporary an0 slight relief, and as the next appropri- 
ation will not admit of a larger expense, if of any at all, I recommend that a special es- 
mate of $3,000 be submitted to rebuild that portion of the line, and that the matter 
be urged as one of importance. It will require every cent of this amount to put the 
line from Fort Klamath to Ashland in lirst-class condition, and should go in as a de- 
ficiency estimate. Receipts " this line," $938.38. 

The Fort Canby section, 28 miles, and the Cape Flattery section, 80 miles, have 
already been described and commented upon under sea-coast lines. The Fort Spokane 
section, 61 miles, was sold in September last to a private company which had offered 
to purchase and operate it. 

Department of California, — The only military line in this department is the system 
of cables and land lines connecting the Presidio of San Francisco and Fort Winfield 
Scott with the military posts on Alcatraz and Angel Islands. The submarine cable 
from Fort Mason to Alcatraz, which was repaired in December of last year at a cost of 
$350, was again broken by an anchor in the following March, and left in such bad con- 
dition as to render further repairs impossible. A piece of spare cable has been ordered 
shipped from Astoria, and the department commander has promised the aid of the 
Government tug and prison labor in laying it. The line is operated by the military 
authorities without expense to us, but has been a very heavy expense to this service on 
account of the frequent and costly repairs to the Alcatraz cable. If an appropriation 
could be secured for a cable across the Golden Gate, and thence by land line to Point 
Tiburon, it would not only provide a safe means of communication with the islands 
named, but would furnish the best possible connection for the terminus of the Point 
Reyes line at Tiburon with the signal office at San. Francisco. 

Department of Arizona, — The telegraph lines in this department have rendered in 
a miltary sense far greater service in the past few years than any other lines owned 
by the Government. The Prescott section, 197 miles, from Fort Verde, via Whipple 
Barracks and PhoBnix, to Fort McDowell, with outlets to commercial lines at Pres- 
cott and PhcBuix ; and the Fort Apache section, 216 miles, from Fort Apache, via 
Fort Thomas, San Carlos Indian Agency, Fort Grant and Willcox, to Fort Bowie, 
with an outlet at Willcox, have rendered the service mentioned during the last Apache 
campaigns. The service has been efficient and satisfactory to the department com- 
mander. General Miles, but he has asked for a second outlet to the Apache section on 
the ground of increased efficiency. There can be no question but that this request 
should be complied with had this service adequate means to do so ; but so far favor- 
able action has been impossible. Owing to the extension of the railroad to Phoenix, 
30 miles of line was abandoned between that point and Maricopa in July of last year» 
and the department commander was asked to consent to the abandonment of the 
section from Phcenix to Prescott, but this was declined on the ground of mili- 
tary necessity, which doubtless far outweighs considerations of the increased ex- 
pense from the employment of two civilians at an aggregate expense of $1,200 an- 
nually, and the two Signal Corps men who would have become available had our 
request been favorably considered. In view of General. Miles's wishes it is recom- 
mended that a special effort be made to furnish sufficient material to build a line 
from Fort Apache to Holbrook on the Atlantic and Pacific Railroad ; or, from San 
Carlos to Fort McDowell, which alternative is, in my opinion, a far better solution of 
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the qufsstion than the original proposition. I believe we could gather together 
enough old material to build this line, about 60 miles, and hope that this action will 
be taken in the near future. It would not cause any increased expense, and the. 
troops could build it. It has been suggested that as a civilian could be employed at 
Willcox at $40 per month, it would be in theinterest of economy to have him replace 
the enlisted operator, bur it is doubtful if the appropriation would admit of it, and 
no present necessity exists for the change. 

The telephone line from Fort Huachuca to Huachuca Station, 7 miles, being no 
longer used, was sold at auction last April Another telephone line in this depart- 
ment, viz, from Fort Lowell to Tucson, 7 miles, costs this service $50 per year for rent 
of telephones and services. 

The lines in the Department of Arizona have continued to be in charge of Second 
Lieut. W. A. Glassford, Signal Corps, stationed at Whipple Barracks, except those 
in the district of New Mexico, as before mentioned. 

" This line" receipts of the Apache section, $598.78 ; of the Erescott section, $828.32. 

To recapitulate: If the foregoing recommendations relative to the Forts Totten, 
Bridger, and Davis sections can be carried out, three men will be saved, three sta- 
tions of small value abandoned, and an expense of $780 a year in salaries avoided; and 
if those for Forts Sisseton, Custer, Lewis, and Union can be executed, a reduction of 
$1,080 per year will be the result. A man at Brock's Ranch and one at Willcox can 
be replaced for $360 and $480 per year, respectively. A further saving can be made at 
Woodward and Miami by the adoption of the same plan recommended for Forts Bridger, 
Custer, etc., but this can not be put in operation at Woodward while the line south of 
that point remains in operation. The plan of replacing paid employes by men with- 
out pay looks at first glance like an imx)08sibility, but wnen it is considered that the 
Quartermaster's Department has at each of the points named a paid employ^, and 
that each of the said lines will use telephones where skilled operators are unnecessary, 
the matter becomes easy, but will require the approval of aud action by the War De- 
partment. At such of these points where the Quartermaster's Department may have 
no employes, the Western Union or railroad officials can be secured by application to 
the proper authorities of the companies, as noted above in the case of the Fort Totten 
section. ■ The saving brought about by this action can be used in the repairs of the 
Fort Klamath and other important sections that stand in need of 'it, thus adding 
greatly to their efficiency and performing the work expected of us by both Congress 
and the War Department. With the exception of the line suggested in Arizona from 
San Carlos to Fort McDowell, and the line to Totten Station, no new lines can pos- 
sibly be built during the coming fiscal year. 

The following statement shows the number of miles of military and sea-coast lines 
in operation on July 1, 1888, in each department; the expenditures incurred during 
the past year, approximately, in the maintenance, operation, and repair of the lines; 
and their earnings on account of commercial business transacted over them, viz : 

■ 

Miles. 

Department of Dakota 382 

Department of the Missouri 239 

Department of Texas 124 

Department of the Columbia 341 

Department of California 12 

Department of Arizona 540 

Department of the Platte * 375 

Department of the East 453 

Total 2,466 

Expenditures. 

Rents of offices $1,700.00 

Salaries of civilian employes 12,600.00 

Line repairs 5,400.00 

Line material 4,800.00 

Battery material 1,400.00 

Instruments and tools 600.00 

Stationery 600.00 

Telephones 300.00 

Lights 400.00 

Incidentals 2,200.00 

Total 30,000.00 

Total "this line "receipts 6,564.36 
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The work of the telegraph division of this office has consisted daring the year in 
handling all oorrespondence on telegraph basiness, anditing all bills for telegraphic 
services rendered by oommeroial companies and for line repairs, recommenmng the 
action taken on all expenditnres of any character relative to telegraph lines, prepar- 
ing all speerfications for materials, cables^ etc., and in a word supervising the tele- 
graph work of the service. The clerk, Sergeant Robert Seyboth, has been on this 
duty, while eight operators have performed the work of the telegraph room. These 
men have perrormed their duties faithfully and efficiently. 

One million and twenty-one thousand cipher words (weather reports) and 70,000 
telegrams, other than cipher reports, were sent from and received at this office dur- 
ing the year. One hundred and seventy-nine bills of' telegraph companies for serv- 
ices rendered were audited, and abstracts piepared for a period of six months, showing 
in detail the number of words sent and received over circuits wholly or in part made 
up of subsidized lines. The new telegraph cipher code, devised by the Chief Signal 
Officer, was used during the year, and proved entirely satisfactory. Its use resulted in 
a saving to the Government. 

For temporary convenience of administration the telegraph division was merged 
into the stations division by instructions No. 48, of 1887, but was re-established as a 
separate division on July 1, 1888. 

Respectfully submitted. 

F. R. Day, 
Second Lieutenant, Signal Corp$, Telegraph Officer. 

WAR 88— VOL IV 11 



APPENDIX No. 9. 

BEPOBT OF THE OFFICER IN CHARGE OF THE CORRESPONDENCE DI- 
VISION, 

SiGKAi. Otfice^ War Department, 

Washington Ci% Jwne 30, 1888. 

Sir : I have the honor to snhmit the report of the ooirespondence division for the 
year ending Jane 30, 1888. 

Second Lieut. James Mitchell, Signal Corps, was in charge of the division to June 
1, 1888, when Second Lieat. Frank W. Ellis, Sig^nal Corps, assumed charge. 

This division, the headquarters or adjutant's office of the service, issues general and 
special orders, circulars, and instructions ; secures transportation for the movements 
of the enlisted men ; conducts correspondence with, and the educational examination of 
candidates for enlistment, the correspondence relative to the enlistment, re-enlistment, 
discharge, furlough, and leave of absence of the men of the service, and the general 
correspondence of the Bureau on matters with which none of the other divisions are 
charged ; records and copies, mails, etc., the letters received and sent, respectively^ 
of the stations division ; and reports upon the applications for pension by the men 
of the Signal Corps during the war. These duties have been performed more expedi- 
tiously than usual and with a decreased clerical force, the number of clerks on duty 
in the division at the beginning of the fiscal year being fifteen and at the close eleven. 
This reduction was accomplished by changing the old and cumbersome methods, which 
absorbed too large a part of the time of the clerical force. Some of these methods 
appeared to have no other result than to take up the time of the clerks. This was 
especially noticeable in the handling of the letters coming into the Bureau, of which 
there is an enormous number annually, and each of which, the unimportant no less 
than the important, had, under the old system, to he carefully briefed and the brief 
copied into a book of record. Except in the case of matters of some moment, this brief- 
ing and recording of ''letters received" has been dispensed with ; the change not 
only resulting in less labor, but allowing earlier action to be had in each case. Many 
changes have been made in other divisions to the same end, such as dividing the books 
of '' letters sent" into series, with reference to their contents, thus obviating the ne* 
cessity of indexing subjects ; the use of skeleton letter-forms, on which all that can 
be is printed, thus reduoing to a minimum the amount of writing necessary ; the dis- 
continuance of the practice of sending letters of transmittal with checks, of which 
many hundreds were formerly mailed monthly ; the discontinuance of letters ac- 
knowledging receipt of orders, circulars, etc., of which about 20,000 were received 
annually. It is believed that much can yet be accomplished, especially in other di- 
visions of the office, by the adoption of simpler methods, but it is not considered advis- 
able to suggest any changes at present, in view of the fact that the War Department 
board now considering this general subject will probably soon report its conclusions, 
when the Secretary ot War will no doubt promulgate instructions for the several bu- 
reaus. When this Bureau has removed to its new quarters, which will be at an early 
date, opportunity will be presented, by the proximity of the now scattered divisions 
and the consequent facility of intercommunication, for improvements in the perform- 
ance of the clerical work, such as the consolidation of the several divisions now keep- 
ing independent sets of letters received and sent. 

The daily report of work made by each clerk to the chief clerk, required by War 
Department orders published in 18d&, has been kept up during the year. The time 
expended in this may be said to be equivalent to that of two clerks daily, an expendi- 
ture of time which does not seem to be counterbalanced by any good effect. 

Inclosed herewith are the following lists, in duplicate : 

Stations inspected durinj^ the year. (For this list see Appendix No. 7.) 

Names of places-at which the establishment, etc., of stations was requested but not 
favorably considered. 

Names of meterological committees of boards of trade, chambers of commerce, etc., 
which were in communication with the Chief Signal Officer during the year. 
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The following is the number of commonications, etc., sent from and reoeiyed in all 
the divisions of this office daring the year : 

Communications received, including inolosures and meteorological forms. . 314, 871 

Communications sent, including orders, etc., distributed 159, 751 

Bulletins, weather maps, annual reports, and other publications distributed 

from Washington - ^ 214,277 

Total 688,899 

Telegrams : 

Cipher words of reports sent and received 1,021,000 

Telegrams other than weather reports sent and received ... 70, 000 

> 

I am, very respectfully, your obedient servant; 

Frank W. Ellis, 
Second Lieutenant, Signal Corpe, AeHstant and Adjutant, 

The Chief Signal Officer. , 



List of boards of trader chambers of commerce, and other organizations which had, dur^ 
ing fiscal year ending June 30, 1888, meteorological. committees conferring with the Chief 
Signal Officer of the Army, 



Place. 



Alpena, Mich. 



Angasta, Ga 

Bismarck, Dak . . . 
Block Island, B. I. 



Buffalo, N. Y 



Charleston, S. C ... 
Do 

Charlotte, N.C.... 
Chattanooga, Tenn 



Cleveland, Ohio. 
Concordia, Eans 



Detroit, Hioh.. 
Dnlnth, Minn.. 

Erie, Pa 

Galveston, Tex 



Grand Haven, Mich. 



Jacksonville, Fla 
Keokuk, Iowa . . . 



La Crosse, "Wis . . 
Los Angeles, Cal 



Louisville, Ey 



Montgomery, Ala. 
Norfolk; Va 



Northfield, Vt . 
Pensacola, Fla 



Portland, Me ..... 
Portland, Oregon 



Kapid City, Dak. 



San Diego, Cal. . 
Sandusky, Ohio. 
Savannah, Ga... 
Saint Louis, Mo 



Sprinsfleld, 111. 



Wilmingtou, N. C 



Name of organization. 



Board of Underwriters 



Augusta Cotton Exchange. 
Cbamhec of Commerce 



Merchants' Exchange. 



Chamber of Commerce . . . 

Merchants' Exchange 

Chamber of Commerce . . . 
do 



Board of Trade. 



Board of Trade 

do '. 

do 

Cotton Exchange (commit- 
tee on information and 
statistics). 



Jacksonville Board of Trade 
Young Men's Business As- 
sociation. 

Board of Trade 

Los Angeles Board of Trade 

Polytechnic Society 



Cotton Exchange 

Norfolk and Portsmouth 

Cotton Exchange. 
Board of Trustees 



Board of Trade and Ex- 
change. 

Board of Trade 

Chamber of Commerce and 
Board of Trade. 

Board of Trade 



Society of Natural History 

City Council 

Savannah Cotton Exchange. 
Merchants' Exchange 



City 



Chamber of Commerce 



Committees. 



Henry S. Seage, John N. Kelley, J. D. Holmes, 
B. F. Luce, Chas. H. Luce. 

W. F. Alexander, L. A. Adams, W. J. Craig. 

F. A. Leavenworth, A. D. Gray, E. L. Faunce. 

B. B. Mitchell, Bay S. Littlefleld, Chas. E. 
Perry. 

Nathan G. Simons, Frank W. Fiske, Chas. H. 
Arthur. 

L. D. DeSaussure, J. L. Sheppard, S. V. Stewart. 

Geo. W. Bell, T. Follett Ware, John Dougherty. 

T. F. Drayton, S. A. Cohen, W. W. Flemming. 

Dr. J. W. Baohman, J. B. Nicklin, Hugh White- 
side, D. B. Loveman, J. F. Loomis. 

B. K. Winslow, chairman ; B. T. Lyon, Capt. 
W. B. Guyles. 

B. H. McEkron, Theo. Laing, Prof. T. A. Saw- 
hill. 

T. G. Craig, J. M. Jamison, C. "W. Baird. 
W. Van«runt, E. A. Gilbert, O. C. Hartman. 
J. J. Wadsworth^. S. Jones, (3t6o. Piatt. 

F. Lainsners. H. Drier, B. Bornefield, G. Heyl. 
B. B. Hawley. 

Hon. Dwight Cutler, T. W. Kirby, G. W. A. 

Smith. 
Dr. A. S. Baldwin, Beed, Clark, Bower, Fuerlie. 
J. B. Weil, A. E. Matless, Arthur Moody. 

D. A. McDonald, John Bau, J. H. Sieman. 
Eugene Germain, Vinton L. Mitchell, W. A. 

Clinton. 

E. A. Grant, James L. Howe, Laf Joseph, E. 
H. Mark. 

Jno. W. Durr, J. D. Beals, F. M. Fisk. 
John N. Vaughn, Adam Tredwell. 

Dr. Greo. Nichols, Hiram Atkins, Dr. Wm. B. 

Mayo. 
S. C. Cobb, H. Barrs, J. M. Tarbel. 

Cyrus H. Farley, M. N. Rich, William Senter. 
Bev. Dr. Geo. H. Atkinson, E. H. Page, Geo. 
H. Himes. 

G. E. Bailey, V. T* McGillicuddy J. R. Brennan, 
O. L. Cooper, W. H. Mitchell. 

Dr. G. W. Barnes, Dr. H. W. Gould, C. J. Fox. 
J. C. Estes, B. E. Schuck, Chas. H. Moss. 

C. M. Hoist, A. L. Hartridge. J. J. Wilder. 
Isaac M. Mason, B. E. M. BaiD, Wallace Dela- 

field, John Bird, Conrad Fink, Thos. H. Ward, 
H. M. Bl«Raom. 
Frank Fleury, Prof. J. H. Collins, H. W. Clen- 
denin, Geo. S. Connolly, Wm. Kidgley, R. B. 
Hoover, Jno. M. Garland, G. S. Dana. 

F. W. Kercbner, Wm. L. Derosett, Geo. Harriss. 
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List of places for which stations have been requested during fiscal year^ hut not established 

to June 30, 1888. 



California : 

Mount Hamilton, January 2, 1886. 

Riversidei April 14, 1888. 
Dakota : 

Miles City, January 4, 1888. 

Sioux Falls, March 3, 1888. 
Florida : 

Sand Key, January 16, 1888. 
Georgia : 

Macon, May 17, 1888. 
Illinois : 

Makanda, March 8, 1888. 

Council Bluffs, February 27, 1888. 
Grinnell, February 7, 1888. 

Wilson, December 30, 1887. 
Kentucky : 

Franklin, April 1, 1888. 
Warfield, August 22, 1887. 



Maryland : 

Cove.Point, November 28, 1887. 
Missouri : 

Cape Girardeau, March 21, 1888. 

Chillicothe, December 13, 1887. 

Doniphan, April 9, 1888. 

Glasgow, March 9, 1888. . 

Louisiana, June 25, 1888. 
New Mexico : 

Las Vegas, February 20, 1888. 
New York : 

Point Peter, January 21, 1888. 
Pennsylvania: 

Lewisbureh, September 30, 1887. 

Nopsonock, February 18, 1888. 

PhilipsbuTgh, December, 13, 1887. 
Texas : 

Cuero, April 7, 1888. 
Wyoming: 

Donglas, November 1, 1887. 



APPENDIX No. 10. 

REPORT OF THE OFFICER IN CHARGE OF STATIONS DIVISION 

Signal Office, Wab Department, 

WoBhington, June 30, 1888. 

Sir: I have the honor to saDmit the following report of the operations of the sta- 
tioDS division of this office for the year ending this day. A separate report of the 
telegraph work will he made. 

As the duties performed and the work supervised hy this division have heen given 
in detail in previous reports, a repetition will not he necessary here. They have con- 
tinued to increase in importance and volume. 

No material changes have heen made in the nnmher of special river, special display, 
special cotton-region, and special rain-fall stations dnring the year. An increase was 
iuipossihle, and careful judgment and strict economy were necessary to carry on the 
hrauch systems without interruption to the end of the year and to prevent financial 
emharrassment. 

Such changes as have heen made in suhstations have resulted from a close study of 
the needs of the communities, as represented hy the local interests. 

Stations have heen estahllshed and discontinued as follows : 



Station. 



Second order. 
Opened: 

Fort Washakie, Wyo 

Fort McKinney, Wyo 

Carson City, Nov 

Fresno City, Cal 

Springfield, Mo 

Ijexinffton, Ky 

New Bmnswick, N. J 

Titnsvllle, Fla 

Colorado Springs, Colo . 

Crete, Nebr 

Fort Du Chesne, Utah , 

Rapid City, Dak 

Jupiter, Fla , 

dosed * 

Moiint "Washington, N. H* 

Chincuteagne,va , 

Sitka, Alaska 

Deadwood, Dak 

XTniversity, Miss 

Frisco, Utah 

Fort Apache, Ariz 

Escanaba, Mich 

Mackin aw City. Mich 

Las Animas, Colo 

To be opened, 1888 : 

Sanit de Ste. Marie, Mich. . 

Pueblo, Colo 

Manistee, Mich , 

Harrisbnrg, Pa 

Wichita, Kans , 

Kansas City, Mo 

Parkersborgh, W. Ya 



Third order. 
Opened: 

Brook's Sanoh,Utah.. 

Sebastian, Fla 

Chicamicomico, K. C . . . 
Fort Robinson, Nebr .. 
Fort Stevens, Oregon . . 

X Auburn, Ala 

Fort Apache, Ariz 

Bsconaoa, Mich 

University, Miss 



Date. 


July 5 


Do. 


Aug. 1 


July 26 


July 1 


Do. 


Do. 


Do. 


Do. 


Do. 


Sept. 1 


Jan. 1 


Do. 


Sept 30 
July 1 


Sept 30 


Deo. 31 


Mar. 81 


Jan. 1 


Mar. 31 


Do. 


Do. 


May 31 


July 1 


Do. 


Do. 


Do. 


Do. 


Do. 


Do. 


Nov. 11 


Jan. 31 


Do. 


Do. 


Do. 


Feb. 1 


Apr. 1 
Do. 


Do. 



Station. 



' Third ord«r— Gontinued. 
Closed : 

Maricopa, Ariz 

Fort Spokane, Wash 

Cape Menlopen, Del 

Ocean City, Md 

Phoenix, Ariz 

Chicamicomico, N. C 

Edgartown, Mass 

Wash Woods, N. C 



River. 
Opened: 

Sioux City, Iowa 

Madison, Ark , 



River. 
Opened: 

Frankfort, Ky 

Portsmouth, Ohio. .. 

Zanesville, Ohio . . . . 

aallipolis. Ohio 

Circleville,Ohio.... 

Charleston, W. Va. . 

Hinton,W.Va 

Catlettsburgh, Ky . . 

Louisa, £y 

Falmouth, Ky 

Manhattan, S[ans . . , 
Closed: 

Colusa^ Cal......... 

Folsom City, Cal ... 

Mary sville, Cal 

Orovi11e.Cal , 

Bayou Sara, La 

Kansas City, Mo. . . . 



*Re-opeDed June 15. 



Cotton region. 
Opened : 

Cuero, Texl 

Cheneyville, Lat 

Coushatta Chute, Laf . 
Closed : 

Cuero, Text 

Cheneyville, Lat 

Coushatta Chute, Lat .. 

tBe-opened. 



Date. 



July ' 


26 


Aug. 


8 


July 


1 


Do. 




July 


26 


May 


1 


June 


1 


May 


1 


July 


1 


Do. 




July 


1 


Da 




Do. 




Do. 




Do. 




Do. 




Do. 




Do. 




Do. 




Do. 




Aug. 


10 


Nov. 


3 


Do. 




Do. 




Do. 




Nov. 


15 


Jane 


30 


May 


1 


Do. 




June 


1 


Nov. 


29 


Do. 




Do. 
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Station. 


Date. 


Station. 


Date. 


Cotton region — Continaed. 

Closed: Contmaed. 

Binnliiffliam Ala ....... ............ 


Sept. 14 
Nov. 29 

Do. 

Do. 

Do. 

Do. 
Dec. 22 

Do. 

Do. 

Do. 

Do. 

Do. 
Feb. 11 
May 5 


Display. 
Opened : 

Delaware Breakwater, Del 

Avalachicola, Flat 


July 1 
Sept. 1 


AnHtin Tex 


Port Lavaoa. Tex 


Oct. 3 


ClftlArA- AIa ----- 


Bristol. R. I 


Nov. 1 


O-renAda. ^Iaa . .- .--.. 


Glen Haven. Mich * 


May 1 


'MAflmnliA. A^rk . ..-..-.. 


Mackinaw City. Mich 


Apr. 1 


Wmmftr Tat 


frTAAt Pftiflf.. MflJin 


Jane 1 


Anderson. S. C . ........... 


Hlehland Beach, N. J 


May 21 


fl-rwenville. Ala -^ 


Closed: 

Saint Ansnstine, Fla 




Kensett. Ark --. 




PariiL Tftnn 


Jan. 1 


SaliADOTy. N. C 


Cedar Tree Neck, Mass 


May 16 


TTemaaaee. S. C .. ...... 


Manistee. Mich 


June 30 


OoeloasaB. Xia 






Arkansas City, Ark 





tService intermpted September 1. 
DAILY INDICATIONS — ^WEATHER SIGNALS —COLD- WAVE SIGNAL. 

About 1,100 cities and towns outside of Washington City have been furnished with 
the daily indications by telegraph or telephone, at the expense of this service. Six 
hundred and twenty-live new display points have been established, and 90 discontin- 
ued for various reasons, principally for fail are to properly display the signals. 

As a means of obtaining a general expression as to the value of the weather signals, 
and for the purpose of ascertaining the names of places at which the reports were not 
used, a letter was sent on June 1, 1888, to all stations, requesting that they inform 
the Chief Signal Officer, on or before June 25, 1888, of any special reasons why the 
reports furnished should be continued, as it was deemed but just that special causes 
should receive due consideration in case a reduction should be made. 

The very large number of replies received to the foregoing letter indicates that the 
interest manifested in the weather signals is very considerable, and demonstrates to a 
certainty that this manner of disseminating weather reports is exceedingly popular. 

Each weather-signal displayman receiving the indications and cold-wave warnings 
at Government expense has been furnished with a supply of monthly forms, penalty 
envelopes, circulars for general distribution, and a copy of the letter setting forth 
the conditions on which telegrams of weather predictions are furnished. 

Numerous letters having been received inquiring as to the number and kind of flags 
to be displayed under certain conditions, a printed circular illustrating displays, when 
double predictions are received, was mailed, on May 1, to each displayman for his in- 
formation. 

At the beginning of the fiscal year a nnmber of stations had not been designated to 
display the cold- wave signal, but at the approach of winter, upon the urgent request 
of the business interests of the sections covered, others were added to the list, so that 
now there are but few second-order st ations which do not display this popular signa 
when necessity requires. 

It became necessary, early in the year, owing to the large increase in the nnmber 
of places furnished with the indications and cold- wave warnings, in order to secure 
greater efficiency of service and more speedy delivery of messages, to select central 
points as centers from which the weather messages could be sent. 

The following have been authorized and still continue as distributing centers. 

Boston f Mass. — For the New England States. 

New York City. — For New York State, and convenient points in northern New Jer- 
sey, Pennsylvania, and western Connecticut. 

Philadelphia, Pa. — For New Jersey and eastern Pennsylvania. 

Columbus, Ohio. — For Ohio, northern Kentucky and western part of West Virginia. 

Detroitj Mich. — For lower Michigan and northwestern Ohio. 

Chicago, III. — For southwestern Michigan, northern Illinois, southern Wisconsin, 
eastern Iowa. 

Saint Paul, Minn. — For Minnesota, western Wisconsin, and eastern Dakota. 

Omaha, Nebr.-^FoT Nebraska and western Iowa. 

Saint Louis, Mo. — For Kansas, Missouri, and southern Illinois. 

Indianapolis, Ind. — For Indiana. 

Nashville, Tenn. — For Tennessee and southern Kentucky. 

lAtile RocTc, Ark. — For Arkansas. 

Memphis, Tenn. — For adjacent towns and for Mississippi. 

Montgomery, Ala. — For Alabama and western Georgia. 

Columbia, S. C. — For South Carolina and eastern Georgia. 

Charlotte, N. C. — For North Carolina and southern Virginia. 

Jacksonville, Fla. — For Florida and convenient points adjacent. 
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Denverf Colo.—Fov convenient points adjacent. 

San Franeisco, Cal. — For California. 

Milwaukeey WU, — For Wisconsin. 

New Orleans^ La, — For Louisiana and eastern Texas. 

LouiiviUef Ky, — ^For Eentacky. 

Pittshurghf Fa, — For western Pennsylvania, eastern Ohio, and nortliern West Vir 
ginia. 

An additional advantage is gained from tlins grouping the weather reports, that of 
obtaining teleerapMo rates at reduced figures. The cost of telegrams from these 
centers is as follows : Twenty-five messages, or less, one-half Government rate ; over 
25 messages and less than 100 messages, one-third Gk>vemment rate ; 100 messages, or 
over, one-quarter Government rate. 

WIND SIGNALS — PAY OF DISPLATMEN. 

In July the '^On-shore" signals of this service were discontinued, more than a year's 
experience having proved this system of signals to be unsatisfactory. 

On September 1, the new system of wind signals, devised by the Chief Signal Officer, 
went into general use at the various cautionary stations of this service, and for the 
first time signals wefe used to distinguish between light and severe storms, and to in- 
dicate whether the storm center had reached or passed the display station. The new 
system haa given very general satisfaction, and has demonstrated its superiority over 
that formerly used. 

On December 15 the display of signals was discontinued for the season on Lakes 
Superior, Huron, Erie, Ontario, and Michigan; except at Milwaukee, Wis., and 
Grand Haven and Ludin^ton, Mich. 

Signals were resumed in the spring, as follows : On Lakes Erie and Ontario, on 
May 1 ; Lake Huron, on May 10 ; and on Lakes Michigan and Superior, on May 15. 

In order to make the compensation of displaymen commensurate with the duties 
performed by them, a fixed price has been aUowed for each signal displayed, begin- 
ning with October 1. Several defects have been found in this plan, and during the 
next fiscal year a modification will^be adopted, by which it will be made as nearly 
perfect as possible. 

The changes in the wind-signal flags and displays necessitated the compilation of 
a new pamphlet of instructions for displaymen. This was prepared in the fall, and 
furnished to all displaymen with such other detailed instructions as relate to their 
particular duties. Copies were also filed with the observers in charge of the section 
centers. 

On January 20, owing to the reduced state of the subappropriation for wind 
signals, it was deemed advisable to discontinue a number of special-display stations 
until July 1, when the appropriation for the new year would become available, but, 
by close watching and rigid economy in expenditures, the Chief Signal Officer was 
enabled to resume the display on May 1 at all but two of the discontinued stations. 

In the interval during which these display stations were closed shipping interests 
were kept informed as to the occurrence of dangerous winds, and were given such 
other information as could be furnished. This could be done only as far as the crip- 
pled state of the appropriations would admit, and with the understanding that the 
displaymen would give their aid gratuitously. 

WEATHER CROP BULLETIN. 

9 

The Crop Bulletin instituted in the last fiscal year has grown in importance and 
proportioi)8 until it is now one of the salient features of the service and famishes 
weekly, during the season of vegetation, and monthly during the rest of the year, to 
all classes of people the weather conditions over the whole United States for the 
preceding week, month, or season, so that the practical man has no difficulty, from a 
short study of the Bulletin, in determining with a reasonable degree of certainty, and 
to his own satisfaction, the weather conditions most likely to prevail in his section 
during the coming week. By a comparison of the prevailing temperature and rain- 
fall conditions, with the normal of each, as deduced from many years' observations, 
the excess or deficiency of temperature and rain-fall since January 1 and during the 
current week is represQuted in a tabular bulletin, in addition to the printed Crop 
Bulletin, so that the farmer, mechanic, and business man find the study of these bul- 
letins an instructive and profitable occupation. 

At present over 450 of the printed Crop Bulletins and over 250 of the tabular bul- 
letins are prepared each Sunday, under the personal supervision of the Chief Signal 
Officer,ana sent out in the afternoon mail to every signal station and to other important 
places in the country, where they are posted in conspicuous places and extensively 
published for the information and benefit of the public. The various press associa- 
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tions send these reports over their wires on Sanday evenings and the information ap- 
pears in hundreds of newspapers all over the country next morning. 

This publication has, by famishing reliable reports as to temperature and rain-fall 
during the growing season, rendered ineffectual the attempts made by grain specu- 
lators to circulate false reports of crop conditions, designed to affect the market 
favorably to their interests. 

WEATHER MAP. 

A daily issue of the a. m. weather map has been made at thirty-nine stations during 
the year. 

There being a constant and increasing demand for full and complete rain-fall re- 
ports from those using the morning maps and bulletins of this service, arrangements 
were made in December by which observers telegraph with their a. m. reports the 
precipitation measured during the past twenty-four hours, Instead of since the pre- 
ceding observation. This has given* increased value to the information published 
and will be continued. 

On July 1 a most liberal policy will go into effect in regard to the distribution of 
the weather reports of the Signal Service. The offices at Boston, New York City, 
Saint Louis, and Kansas City will issue two daily weather maps and will furnish 
copies of each to all post-offices that can be reached with the 8 a. m. issue by 4 p. m. 
of the same day, and with the 8 p. m. map by 9 a. m. of the following day ; Boston 
and New York to all towns of 2,000 inhabitants or more; Saint Louis to towns of 
1,500 and over, and Kansas City to towns of 1,000 or more. 

The Cincinnati and Philadelphia offices will issue the a. m. map and will furnish 
postmasters of towns of 2,000 inhabitants or more. Later, steps will be taken to issue 
a p. m. map at these two offices, and also at Chicago after October 1, 1888. 

Detroit, Cleveland, Buffalo, Sandusky, and Rochester will issue a. m. maps to a 
large number of post-offices that can be reached by rail before 4 p. m., aad it is prob- 
able that in the near future these stations will also take up the p. m. map. 

The postmasfers to whom the maps are sent will be furnished with suitable frames 
for holding the maps, which will be displayed in some prominent place frequented 
by the general public. In addition to the two framed maps, each post-office will be 
furnished with a printed explanation in a smaller frame, so that the public can, by 
comparison or otherwise, get the utmost information from the maps, which ought 
to be of great practical value to all classes. 

The above is only an outline of the plan about to be set in operation. Should it 
prove to be a popiQar one it will be indefinitely extended to meet the increased de- 
mands. 

COTTON-REGION OBSERVATIONS. 

After the close of the cotton-region observations in the fall, a close calculation de- 
veloped the fact that the appropriation would be insufficient to resume the observa- 
tions as usnal in the spring at all stations, and after carefully canvassing the needs 
of the cotton-growing section, it was decided to close a number of stations that could 
be best spared rather than resume the observations at a later date than customary. 
This was in accordance with the expressed wish of all interests consulted. 

SPECIAL RAIN-FALL OBSERVATIONS. 

The system of special rain-fall stations went into operation on July 1, 1887, since 
which time 43 observers have made regular reports. These observers measure and 
record, at 2 p. m., each day, the amount of precipitation that has oocurred during 
the preceding twenty-four hours. Weekly reports, on postal cards, are mailed to the 
observers at designated centers, ending with the record for Friday. Monthly reports 
are also forwarded to section centerSi whence they are transmitted to the Chief Sig- 
nal Officer. 

When rain-fall equaling or exceeding 1 inch has fallen in the past twenty-four hours 
a full report of the observation is telegraphed to the center. 

Rain-fall observations and reports are also made at stations other than second order 
on the tJnited States Military Telegraph lines. 

WARNINGS OF HEAVY SNOW-FALLS. 

During the fall the Chief Signal Officer arranged with the officials of the various 
railroads to furnish them warnings of the approach of heavy snow-falls sufficiently in 
advance to enable them to prevent as far as possible impediments to travel and the 
movement of freight trains caused by snow olookades. These warnings were tele- 
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graphed to the Signal Service ohservers, with direction to communicate at once with 
the proper official. Whenever reqaested the^ warnings were telegraphed direct to 
the official designated by the railroad to receive them. 

MISCELLANEOUS OBSERVATIONS. — INSTRUMENTAL CORRECTIONS DISCONTINUED. — OF- 
FICES IN GOVERNMENT BIAlDINGS. — DESTRUCTION OF OBSOLETE FORMS, ETC.— 
REVISION OF FORMS. — WEATHER CODE, ETC. 

Id December all the self-registers for anemometers and wind vanes were pat in 
working order and shipped to points where a continuous record of the direction of the 
wind is considered of the most importance. A number of others will be ready for issue 
shortly. 

The principal stations of the service have been famished with the Ricard's baro- 
graph and the Ricard's thermograph and a continuous record of pressuru and temper- 
ature will DOW be added to the other valuable data accumulated. 

Observations of the Pich6 evaporimeter are now taken daily at twenty selected 
stations, and monthly reports are forwarded by the observers. 

Hourly observations of the barometer were begun in Washington City in May, 
1887, and have been continued throughout the year. 

Observers have been directed to determine, as accurately as possible, the rate per 
hour at which excessive rain-fall occurs, in addition to the times of beginning and 
ending, and the amount tbat falls in inches and hundredths. 

A record is now kept at all fall observing stations of the 'daily change in tempera- 
ture, so that the normal daily variation or daily variability of the climate at each 
place can be readily obtained. This information will be most valuable. 

Hourly barometric observations during a number of months have been taken at ft 
lar^e majority of the stations of the second order, for nse in computing the hourly 
oscillation at each. 

On January 1 the systematic collection of simultaneous observations at sea was dis- 
continued, and this work was transferred to the hydrographic office of the Navy De- 
partment. 

Owing to the great labor imposed in reducing marine barometer observations to 
standard gravity, and the confusion and loss of time that have resulted in computing 
barometric data of previous years which were not reduced to standard gravity, this 
correction has not been applied to observations taken by this service since January 1. 

On January 1 the practice of applying corrections to thermometer readings, ex- 
cept where they are =t 0.3 was discontinued, as instruments having corrections 
greater than ^ 0.3 are called in for comparison. This, in fact, eliminates the cor- 
rections for thermometers, except in extraordinary cases, and thus removes a constant 
source of liability to error. 

Systematic and continued efforts have been made to obtain rooms for the signal 
offices in public buildings which possess the necessary requirements for exposure of 
instruments, accessibility to the public, and of location in the 'business part of the 
city, etc. These efforts have tesulted in securing desirable quarters in Government 
buildings at Toledo, Ohio, Shreveport, La.,Pensacola,Fla.,Sandusky, Ohio, and Bis- 
marck, Dak. Arrangements have also been.made with the Treasury Department to 
construct, when practicable, the tower or roof of * the baildings now under contract, 
and also those contemplated, so as to make them suitable for the exposure of instru- 
ments. A list of Signal Service stations at which rent is paid was furnished the hon- 
orable the Secretary of the Treasury, with a request to assign two rooms, one for 
office and the other for store-room, in Government buildings, as soon as finished. 
This action has already resulted in the assignment of rooms on and after July 1, 1888, 
at Kansas City, Mo., Parkersburgh, W. Ya., and Harrisburg, Pa., and on August 1, 188i, 
at Erie, Pa. 

Steps have been taken to secure a list of all the obsolete forms, valueless books, 
papers, etc., which have accumulated at the stations during the Eighteen years the 
service has been in existence. These have been disposed of to the best advantage, or 
destroyed if utterly worthless. 

Whe blank meteorological reports used by observers have been thoroughly revised 
to meet the new- requirements, and, in addition, printed blanks, abstracts of journal, 
and annual reports of the operation of station, have been printed and sent to observ- 
ers for nse during the year 1888. 

On July 16 a new telegraphic cipher or ''weather code," devised by the Chief Signal 
Officer, was put in operation at all stations and has met with nnqualfied success and 
has also resulted in a large saving in the expense for telegraphing reports. 

As an absolute protection against loss through the telegraphing of unauthorized or 
unnecessary reports, observers have been instructed to report at once, by mail, when- 
ever they receive, over circuit or otherwise, a greater number of cipher weather re- 
ports, or any reports that contain a greater number of words than are authorized. 

In addition to the reports heretofore required, observers have been recently directed 
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to complete tables for each month since observations began, to show the dates on 
which the temperatare fell 20 degrees or more, and was 40 degrees or less in the same 
twenty-foar hours. These tables are found to be very valuable, and can be applied 
to a number of important purposes. 

For some months past all regular reporting stations have prepared and charted the 
normal weather conditions of temperature, rain-fall, etc., for each day of the month, 
as compared with the current mouth. Several newspapers have kept displayed in 
their columns diagrams of these charts, and they have been an important factor in 
the instruction of the people in the climatology of the section in which they reside. 
For purposes of reference these charts will prove invaluable. 

GENERAL INSTRUCTIONS TO OBSERVERS. 

The compilation of the ^'General Instructions to Observers of the Signal Service" 
was completed early in the year. It was printed and copies furnished to all observers 
about December 1. This work was very carefully performed, and the ** Instructions " 
contain all the information necessary to enable an observer to perform his duties ac- 
curately and intelligently. 

By the plan of printing the special instructions for the preparation of meteorolog- 
ical forms on the blank forms themselves, it is believed that the new edition of ** €ren- 
eral Instructions " will last for many years without material revision. 

INSTRUCTION OP ENLISTED MEN. 

Arrangements have been made for the thorough instruction of all newly enlisted 
men under the personal supervision of the observers to whose stations they are as- 
signed. As a rule, new men are not promoted to be first-class privates nntil they 
have completed the course and been reported as proficient in all the meteorological 
aud station duties required of an assistant observer. Sixty-three enlisted men have 
been under instruction. Of this number 18 have been promoted and 2 discharged. 

EXAMINATION OF BIDS.— PURCHASE OT TURNITURE AND INSTRUMENTS. 

The bids for all supplies used at stations of the service are carefully scrutinized 
and great care exercised in recommending awards ; 1,361 bids were examined and ac- 
tion recommended thereon during the year. 

The schedule of proposals for all supplies and stationery purchased for issue to sta- 
tions, recommendations for purchase after award is made,, and table of fixed charges 
against appropriations, are prepared in the stations division. Recommendations in 
regard to all changes of instruments and instructions to stations covering the same 
are prepared and issued by this division. 

All articles for transmission from this office to the stations are carefully inspected 
before the purchase is made. 

By a judicious management of the limited appropriations under the control of the 
stations officer, it has been possible to purchase new furniture as euumerated below, 
and it has been sent to the various stations : 38 desks, 37 tables, 85 book-cases, 90 
tip-back chairs, 140 office chairs, 40 water-coolers, 50 stands for coolers, 60 letter- 
copying presses, and 130 letter-press stands ; besides covering the floors of 37 offices 
with linoleum. 

The standard Maring anemometer support has replaced the old support at 37 sta- 
tions during the year; total number now In use, 55. At other stations where the 
roof facilities would not admit of the erection of that support, 16 telescopic anemom- 
eter supports have been erected. The standard 6-foot wind vane with anti-friction 
rollers has replaced the old 12-foot vane at 51 stations. 

The following sfations have been supplied with caligraphs: New York, Boston, 
Chicago, Cincinnati, Detroit, Saint Louis, Philadelphia, Milwaukee, Wood's Holl, 
Fresco tt, San Antonio, Baltimore, Buffalo, Indianapolis, and San Francisco. 

All stations on the sea and lake coasts have been supplied with the anemomelir 
cross-arm attachment, in order that a comparison may be made every two months 
between the station and extra anemometers. 

The standard thermometer shelter has been erected at 26 stations during the year, 
and is now in use at all second-order stations where a good roof or sod exposure 
could be obtained. A report was received from all stations as to the condition of the 
shelter and supports, and in each case the necessary repairs have been made and the 
shelters and supports repainted. 

The rain-gauge adopted as the standard for the Signal Service (pattern of 1885) 
has been furnished to. all stations except the special cotton-region stations, and 
gauges of all other patterns have been called in. This will insure accuracy in the 
measurements of precipitation not heretofore attained. 
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One hundred and thirty-four tripod supports for rain and snow gauges have been 
sent to the stations and are now in use. These supports Lave proved ot grea'i utility 
in making the exposure of the gauges, always keeping them in an upright position. 

A detailed, report has been made by each station as to the condition of the anemom- 
eter and wind vane supports, and wherever required the necessary repairs have 
been, made and the supports repainted. 

New river gauges have been erected at the following special river stations : Hin- 
ton, W. Va. ; Gallipolis, Ohio ; Circleville, Ohio; Madison, Ark. ; Manhattan, Kans.; 
Falmouth, Ky. ; Louisa, Ky ; Catlettsburgh, Ky., and Portsmouth, Ohio. 

NUMBER OF STATIONS IN OPERATION EACH YEAR SINCE 1870.— APPROPRIATIONS 

SINCE 1884. 

In order to show the expansion of the service, year by year, I submit the following 
statement of the stations in operation each year since 1870 : 

Signal Service 8tmti&n8 in operation during each year from 1870 to 1888, both inclusive. 



Designatioxi. 


1870. 


1«71. 


1872. 


1873. 


1874. 


1875. 


1876. 


1877. 


1878. 


StAtiona of th© first ordoT 


1 
25 


1 
54 


1 
65 


1 
80 


1 
92 


1 
98 


1 
106 


1 

116 

20 

10 

3 

9 

23 


1 


Stations ot the Bocond order 


186 


NtatioDB of the third order 


36 


Henair stations^ 














38 
3 


12 


Printinfi: stations 








1 


3 


3 


3 


DisDlav stations 








11 


Special river stations 








19 


20 


20 


23 


23 


Special cotton-ree^n stations 






























Total 


26 


55 


66 


101 


116 


122 


171 


191 


222 







Designation. 


1879. 


1880. 


1881. 


1882. 


1883. 


1884. 


1885. 


1886. 


1887. 


1888. 


1 1 1 

Stations of th© first order 


1 

158 

30 

17 

8 
46 
30 


1 

173 

89 

49 

3 

50 
29 


1 

171 

47 

44 

3 
61 
29 


1 

169 

45 

3 

3 

74 

30 


1 

143 

42 

27 

3 

7 

30 


1 

133 

68 

7 

3 

63 

40 


1 

152 

58 

8 

3 

64 
66 


1 

146 

33 

11 

1 
66 
60 


1 

145 

31 

13 


1 


Citations of th© second order 


149 


Stations of the third order 


30 


Kenafar stations 


24 


PrintiniE stations 




Display stations 


63 

70 


68 


Special river stations 


78 


Special rain-fall stationa 


43 


Special cotton-region stations 






87 


127 


124 


138 


137 


135 


133 


116 










Total 


285 


344 


443 


452 


377 

* 


458 


489 


462 


456 


509 







APPROPRIATIONS. 



In this connection«it will not be out of place to add the appropriations for each 
year since 1884 for the various branches uoder the control of the stations division. 
The table can not be carried farther than 1884, as prior to June 30 of that year the 
appropriations for the Signal Service were m^de in a lump sum. 



Iteas. 



Expenses, storm signals 

Instmment shelters 

Bents, etc., offices 

Biver and flood 

Maps and bulletins 

Cotton region 



For the year ending June 30— 



1884. 



$10,000 

600 

40,000 

5,000 

25,000 

7,000 



1885. 



$10,000 

2,000 

40,000 

10,000 

25,000 

7,000 



1886. 



$11, COO 

2,000 

41,500 

10,000 

25,000 

7,000 



1887. 



$10, 000 
2,000 

35,000 
9,000 

25,000 
7,000 



1888. 



$10,000 
2,000 

.35,000 
9.000 

25.000 
7,000 



NEW SYSTEM OP METEOROLOGICAL OBSERVATIONS. 

With the termination of the year which ends to-day, the system of tri-daily tele- 
graphic observations will be discontinued, and observations made at 8 a. m. and 8 p. 
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• 
in., 75tli meridian time, will constitnte the regular series. The 3 p.m. observation 
will be continaed and recorded aiitil January 1, 1889, but it will not be used in con- 
nection with the regular 8 o'clock series. 

All arrangements have been made for effecting the change on July 1. The observers 
have been fully instructed and the necessary alterations in the meteorological forms 
have been indicated in official orders and letters. 

Hereafter the river observations at all stations and in all river districts will be made 
at 8 a. m. seventy-fifth meridian time. Snnset observations will no longer be made, 
but in lieu thereof observers will make a local prediotion at 8 p. m. as to whether 
rain will or will not fall during the succeeding twenty-four hours. This local pre- 
diction will be based upon the atmospheric conditions existing at the time. It will 
be included in the 8 p. m. telegraphic report to the Chief Sign^ Officer. 

WORK PEBFORMED. 

The clerks employed in this division have worked faithfully, intelligently, and well, 
and the efficiency of the service has been greatly promoted by the zeal and applica- 
tion with which they have performed the many duties which naturally belong to a 
division having under its direct control the several systems of stations and substa- 
tions, together with the force employed thereat. 

In this division, which includes the Washington City meteorological station, there 
is no cessation of work; the day force being relieved at 4 p. m. by the second relief, 
which is, in turn, relieved at 11 p. m. by a force that remains during the night and 
does not go off duty until 8 a. m. the following day. 

In the subdivision which scrutinizes the work of observers, verifies the accuracy of 
their observations, and recomputes their reports, the following records have been ex- 
amined : 

Monthly original records 1,802 

Monthly meteorological reports - 1,802 

Monthly records of wind signals 1,380 

Anemometer and anemoscope record sheets.... 77,118 

Annual meteorological summaries 462 

Monthly reports of hourly wind movement .! 82 

Telegraphic cipher reports 27,450 

Observer's telegraphic-error letters .., 875 

Translator's cipher-error sheets examined and acted upon 1, 098 

A large amount of miscellaneons work has also been performed in this subdivision, 
such as the copying of tri-daily bulletins, copying special tables nsed at stations for 
the reduction of barometer readings to sea-level, tabulating the hourly wind direc- 
tion and velocity at Washington for sixty-six months, etc. 

The work has been kept up from day to day, and no delay has occurred at any 
time. 

As an indication of the Ifhsiness transacted, I would i^tate that during the year 
over 30,500 communications were sent from this division to observers and others, in 
connection with the routine work of the service. 

In order to simplify matters of detail and expedite the routine work, the telegraph 
division was merged in the stations division on July 14. • 

Owing to the fact that on July 1 1 am to be relieved from this division, I have 
not included in the foregoing any statement of the work proposed for tke coming 
year, except such as has been already provided for. 

Respectfully submitted. 

F. R. Day, 
Seoond Lieutenant, Signal Corps, Assistant and Stations Officer. 

The Chief Signal Officer. 



APPENDIX No. II. 



SIGNAL-SERVICE STATIONS.—LATITUDE, LONGITUDE, ELEVATION OF 

BAROMETERS, AND CHANGES. • 



Station. 



Abilene, Tex 

Albany.N.Y 

Alpena, Mich 

Apache, Ariz 

Assinaboine, Mont.. 

Astoria, Oregon 

Atlanta, 6a 

Atlantic City, N. J.. 

Anfnwta, 6a 

Baltimore, Md 

Bennett, Dak 

Benton, Mont 

Bidwell,CaI 

Bianiarck, Dak 

Block Island, R.I.... 
Bois6 City, Idaho.... 

Boston, Mass 

Bridger, Wyo 

Brownsville, Tex 

Buffalo, N.Y 

Bnford,Dak 

Cairo, HI 

Canby. Wash 

Cape Henry, Va 

Cape May, K.J 

Cape Mendocino, Cal 

Cedar Keys, Fla 

Chftrleaton, S. C 

Charlotte, N. C 

Chattanoo/sa, Tenn .. 

Cheyeone, Wyo 

Chicago, HI 

Ghincoteagne, Va ... 

CincinnatC Ohio 

Cleveland Ohio 

Colombas, Ohio 

Concho, Tex 

Concordia, Kans 

Corpus Christi, Tex . 

Custer, Mont 

Davenport, Iowa 

Davis, Tex 

Dayton, Wash 

Dead wood, Dak 



Denver, Colo 

Des Moines, Iowa. . 

Detroit, Mich 

Dodge City, Kans. . . 

Dubuque, Iowa 

Du Chesne, Utah ... 

Duluth, Minn 

Sastport,Me 

Elliot, Tex 

£1 Paso, Tex 

Erie, Pa 

Escanaba, Mich 

Eureka, Cal 

Fort Smith, Ark.... 

Fresno, Cal 

Frisco, Utah 

GaWeston, Tex 

Grand Haven, Mioh. 



Latitude. 



Longitude. 



82 14 


99 45 


42 39 


73 45 


45 6 


83 30 


33 48 


109 67 


48 32 


109 43 


46 11 


123 48 


33 46 


84 23 


39 22 


74 25 


33 28 


81 64 


39 18 


76 37 


44 43 


100 39 


47 60 


110 40 


41 53 


120 11 


46 47 


100 38 


41 10 


7136 


43 37 


116 8 


42 21 


71 4 


4128 


110 30 


25 63 


97 26 


42 53 


78 53 
103 56 


48 


37 


89 10 


46 16 


124 4 


36 56 


76 


38 56 


74 68 


40 26 


124 24 


29 8 


83 2 


82 47 


79 66 


35 13 


80 51 


35 4 


85 15 


41 8 


104 48 


4152 


87 38 


37 55 


75 23 


39 6 


84 30 


4180 


8142 


39 68 


83 


81 25 


100 24 


89 85 


97 41 


27 49 


97 25 


45 42 


107 34 


41 80 


90 38 


30 88 


103 56 


46 19 


117 56 


44 23 


103 43 


89 45 


105 


4135 


03 37 


42 20 


83 3 


37 45 


100 


42 30 


90 44 


40 35 


109 50 


46 48 


92 6 


44 54 


66 59 


35 30 


100 21 


31 47 


106 30 


42 7 


80 5 


45 48 


87 5 


40 48 


124 11 


35 22 


94 24 


36 43 


119 49 


38 25 


113 16 


29 18 


94 47 


43 5 


86 18 



Height, 
Jan. 1, ] 886. 



Feet. 

1,744 

83 

609 

5,050 

2,720 



1,129 

13 

183 

45 

1.510 

2,681 

4,640 

1,694 

27 

2,750 

125 

6,643 

67 

690 

1,900 

844 

179 

16 



637 

22 

52 

«)8 

772 

6,105 

661 

8 

628 

690 

812 



1,384 



3,040 

615 

4,928 



4,600 

5,294 
849 
662 

2,517 
665 



672 

61 

2,650 

3,764 

681 

608 



470 



6,400 

40 

620 



Changes since January 1, 1886. 



Moved Aug. 1, '86 ; H. 1,748 feet. 
Moved Oct. 26, '86; H. 85 feet. 

Closed Mar. 31, '88. 

Opened Feb. 15, '87 ; H. 29 feet 

Moved Dec. 1, '87 ; H. 34 feet. 

Closed Oct '86. 

Moved Oct 1, '87; H. 1,681 feet 
Moved Nov. 1, '87 ; H. 26 feet. 



Closed Dec 31, '87. 
Closed Oct 31, '85. 
Moved to Eureka Dec. 31, '86. 



Moved Jan. 1, '87 ; H. 715 feet. 
Closed June 16, '87. 



Moved to Abilene ; closed Sept 15, '85. 
Opened Feb'y 1, '87 ; H. 20 feet 



Closed Nov. 30, '85. 

Closed Dec. 31, '87 $ moved to Rapid 

City. 
Moved Dec. 1, '87 ; H. 5,281 feet. 
Moved Jan. 1, '87 ; H. 866 feet. 

Moved Sept 1, '86 ; H. 2,524 feet 

Opened Dec 1, '87 ; H. 5,500 feet. 

Moved Feb., '87; H.63 feet 

Moved Apr. 1, '88 ; H. 3,796 feet. 

Opened Jan. 1, '87 ; H. 64 feet. 

Opened Aug. 16, '87 ; H. 313 feet. 

Closed Dec. 31, '87. 

Moved Apr. 1, '88 ; H. 44 feet. 
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Sigfwl-Service stations, — Latitude, longitude, elevation of harometerSf etc. — Continued. 



Station. 



Grant, Aria 

GreonBay, Wia... 
Greencasue, Ind. ' 

Hatteraa, N.C 

Helena, Mont 

Hnxon, Dak.' 

IndianapoUe, Ind . . 
IxuUanouk Tex 



Latitude. 



Jaokeonville, Fla . 

Jnpiter,Fla 

Keeler, Cal 

Keoknk, Iowa.... 
Key West, Fla. - 
Kitty Hawk. 17. C 
Knoxvilie, Tenn. . 
La Crosse, Wis ... 

Lamar, Mo , 

Lansing, Mich. . . . 



Learen worth, Kans. .. 

Lewiston, Idaho 

Little Sock, Ark 

Los Angeles, Cal 

Lonisville, Ky 

Lynchburg;. Va 

Mackinaw City, Mich 



Macon, K. C 

Maginnis^Mont 

Manchester, K. H 

Marqnette, Mich 

Memphis, Tenn 

Milwaakee, Wis 

MobUe, Ala 

Mont|i;omery, Ala 

Montrose, Colo 

Moorhead, Minn 

Mt. Waebinffton, K. H 

Kantacket. Mass 

Nashville, Tenn 

New Haveo, Conn 

New London, Conn .... 

New Oiieaos, La 

New York, N.Y 



Norfolk, Va 

Northfleld, Vt 

North PUtte, Nebr.. 

Olympia, Wash 

Oxnaha, Nebr 

Oswego, N. Y 

Palestine, Tex 

Pensac<^ Fla 

PhUadelphia, Pa 

Pike's Peak, Colo ... 

Pittsburgh, Pa 

Poplar Biver, Mont . 
Port Angeles, Wash. 
Port Huron, Mich ... 

Portland, Me 

Portland, Oreg 

Prescott. Ariz 

Pueblo, Colo 



Baleigh, N. C 

Rapid City, Dak 

Bed Bluff, Cal 

Bio Grande City, Tex . . 

Bochester, N. Y 

Boseburgh, Oregon 

Sacramento, Gal , 

Saint Louis, Mo , 

Saint Michaels, Alaska . 

Saint Paul, Minn 

Saint Vincent, Minn 

Salt Lake City, Utah. . . . 
San Antonio, Ter 



o / 

32 39 
44 31 
39 39 

35 15 
46 34 

44 21 

39 46 
28 32 

30 20 
26 67 

36 35 

40 22 
24 34 

36 
35 56 
43 49 

37 32 
42 44 

39 19 

46 8 
34 45 
34 3 

28 15 

37 25 

45 47 

34 42 

47 12 

42 58 

46 34 

35 9 

43 2 
30 41 
32 23 

38 30 
46 52 

44 16 

41 7 

36 10 
41 18 
41 21 

29 58 

40 43 



36 51 

44 10 
41 8 

47 3 
41 16 
43 29 
31 45 
30 25 
89 57 
88 50 
40 82 

48 8 
48 7 
43 

43 39 

45 32 

34 33 
38 18 

35 45 

44 4 
40 10 
26 23 
43 8 

43 13 
38 35 
38 38 
63 28 

44 58 
48 56 
40 46 
29 27 



liOngitude. 



o / 

109 57 
88 
86 51 
75 40 

112 4 
98 9 
86 10 
96 31 



Height, 
Jan. 1,1886. 



Feet 
4,856 



897 

12 

4,069 

1,307 

766 

26 



Changes since January 1, 1886. 



81 39 


43 


80 7 




117 50 


3,620 


91 26 


618 


81 49 


20 


75 42 


9 


83 58 


970 


91 15 


725 


94 15 


1,028 


84 32 




94 57 


842 


117 5 




92 6 


311 


118 15 


339 


85 45 


• 551 


79 9 


652 


84 39 


605 


76 40 


11 


109 10 


4,370 


71 28 




87 24 


672 


90 3 


320 


87 54 


607 


88 2 


35 


86 18 


219 


107 56 


. • 5, 780 


96 44 


926 


71 18 


6,279 


70 6 




86 47 


549 


72 56 


J 07 


72 5 


47 


90 4 


52 


.74 


164 


76 17 


30 


72 41 




100 45 


2,841 


122 53 


36 


95 56 


1,113 


76 35 


335 


95 40 


533 


87 13 


30 


75 9 


117 


105 2 


14,134 


80 2 


771 


105 10 


2, COO 


123 6 


14 


82 26 


633 


70 16 


99 


122 43 


80 


112 28 


5,389 


104 36 




78 37 




103 12 




122 15 


337 


98 48 


230 


77 42 


621 


123 20 


523 


121 30 


64 


90 12 


571 


161 48 


30 


93 8 


831 


97 14 


804 


111 54 


4,348 


98 28 


781 



Moved July 16, '87 ; H. 4,860 feet. 
Opened Sept. 1, '86 ; H. 616 feet. 
Closed Nov. 10 '86. 
Moved Apr. 1, ^87 ; H. 11 feet 



Closed Aug. '86; moved to Corpus 
ChristL 

Opened Jan. 1, '88; H. 28 feet 



Moved Jan. 1, '87 ; H. 22 feet. 
Closed Deo. 31, '87. 

Moved Feb. 1, '87 ; H. 744 feet. 

Opened Jan. 1, '87; H. 870; moved 
Feb'yl,'88; H.883. 

Closed Dec. 31, '85. 

Moved Mar. 1, '87 ; H. 309 feet 



Moved May 1, '88 ; H. 658 feet, 
Closed Mar. 31, '88; moved to SaultSte. 

Marie. 
Closed Dec. 31, '87. 

Opened Mar. 1, '87 ; H. 246 feet 



Moved July 1, '87 ; H. 217 feet 



Opened Oct.l8, 86; H. 14 feet 



Moved Apr. 1, '86 ; H. 168 feet Mar. 

17, '87 ; H. 158 feet June 8, *87 ; H. 

185 feet 
Moved Feb. 1. '88 ; H. 69 feet 
Opened Mar. 1, '87; H. 871 feet. 



Moved Apr. 1, '88 ; H. 66 feet 



Moved Oct 1, '86 ; H. 847 feet 



Moved Nov. 1, *86 ; H. 639 feet. 



Opened June 27, 88 ; H. 4,724 feet 

Moved from Las Animas. 
Opened Jan. 1, '81 ; H. 376 feet 
Opened Jan. 1, '88 ; H. 3,280 feet. 
Moved June 15, '86 ; H. 342 feet. 



Closed June 80, '80. 
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Signal-Service atationa. — Latitude, longitude, elevation of harometere, 0^0.— Continued. 



Station. 


Latitude. 


Longitade. 


Height, 
Jan. 1, 1886. 


Changes since Jihaary 1, 1886. 


Rah T^Iaito Cftl....** 


II 

82 48 
4125 
40 28 
28 48 
87 48 
85 18 
85 41 
32 5 
47 31 

32 30 
34 40 
57 8 

83 55 

47 40. 
30 48 

87 12 
38 30 
80 53 
44 80 

48 23 

33 4 
28 84 
4140 

. 47 57 
53 53 
42 50 

32 22 
46 2 

88 54 
38 4 

84 14 

40 58 

41 33 

42 54 
32 45 


*/ 

117 10 

82 40 
74 
81 23 

122 26 
120 30 
105 57 

81 6 
111 48 

03 40 

08 23 
135 10 

78 1 

117 25 
80 30 
03 18 

105 26 

102 53 
100 80 
124 44 
110 2 

80 51 

83 84 
08 67 

166 32 
100 32 

00 53 

118 20 
77 8 

103 12 
77 57 

117 43 
70 40 
07 28 

114 86 


Feet 

67 

638 

28 

25 

60 

270 

7,026 

87 

8,550 

227 

1,200 

63 

34 

1,000 

644 




Stuidnskv. Ohio 


Mored Apr. 1, '88 ; H. 620 feet 
Closed Nov. 13, '86. 
Closed June 30. '87. 


Sandy Hook, N. J 

Sanford, Flft 


San Francisco, Cal 

San Lais Obispo, Cal — 
Santa F6,N. Hex. 

RiwratiTiah, Oa . 


Closed Apr. 18, '86. (Burned out.) 


Rtia-w M'nnt. . 


Closed Oct 31. '86. 


ShrcTenort. I«a .......... 


Moved Feb. 1, '88 ; H. 248 feet. 

Closed Sept. 30, '87. 
Closed Oct 31. '86. 


Sill.Ind. T 

Sitka AIiu^Va .. . ... 


Rmltih'vlllff. N, C - - . 


Spokane Falls, Wash 

Sorinfffleld. Ill 




Sniinipfield. Mo.......... 


Opened Sept 20, '87 ; H. 1,356 feet 
Moved Jan. 26, '88; H. 6,154 feet 
Closed Jane 20. '86 


Rfanton. If. Mc^x... ...... 


6,150 
8,004 
1,600 
86 
2,710 


Rtiockton. Tftx .,r,,--..r 


Snllv. Dak 




Tatoosh. Wash 




Thomas. Ariz 

TifcasTille. Fla 


Closed Apr. 1, 87. 

Opened Jane 10, '87. 

Moved Feb. 1, '88 : H. 673 feet. 


Toledo. Ohio 


651 

1,400 

13 

2,603 

200 
1,018 

106 

3,890 

52 

4,358 


Totton. Dak...... ....... 


Moved May 1, '86; H. 1,487 feet 

Closed May 23, '86. 

Moved Oct 1, '86 ; H. 2,604 feet : Apr. 

1, '87 ; H. 2,614 feet 
Moved May 11, '86 ; H. 222 fbet 

Moved Mar. 1. '88 ; H. 4,844 feet 
Opened May 1, '87 ; H. 22 feet. 
Moved May 1, '86; H. 1,234 feet 


ITnalaska, Alaska 

Valentine. Nebr ..-,. 


Yiokflburg. Miss 

Walla WiOla, Wash 

Washlnj^ton, D. C 

West Las Animas, Colo. . 

Wilmington, N. C 

Winnemncoa, Nev 

Wood's Hnll. Mms t 


Tankton, Dak • 


1,228 
141 




■ 
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REPORT OF TEE ASSISTANT PROFESSOR IN CHARGE OF TEE INSTRU- 
MENT DIVISION. 

Signal Office, Instrument Division, 

Washington City, July 3, 1888. 

Sir : I have the honor to make the following report on the work of the instrament 
division for the fiscal year July, 1887, to July, 1888. 

The principal duties of this division are — the carrying on of experimental work re- 
lating to instruments ; the comparison of thermometers with standards ; the adjust- 
ment of barometer scales and determination of their corrections ; the testing of rain- 
gauges; the supervision of all relating to exposure of instruments at stations: the 
preparation of specifications for instruments ; the devising and testing of new forms 
of apparatus ; the standardizing of anemometers ; the custody of all the meteorolog- 
ical instruments, their packing for transportation to stations, and the keeping of a 
book account of their issue and return; the care of self- registering instruments in 
operation at this station — 3 barographs, 2 rain-gauges, 1 anemometer, and 1 anemo- 
graph ; the explanation of instruments on exhibition in instrument-room to visitors ; 
the suggestion of replies to letters about instruments, barometric pressure, tempera- 
ture, humidity, and evaporation. 

Two thousand one hundred and eighty Signal Service thermometers and twenty be- 
longing to private parties were compared with standards. ■ The maximums were com- 
pared every 1(P from 32° to 102,° and about twenty-five of the number intended for 
cold stations in the Northwest were ^calibrated down to— 28°. The other mercurial 
and minimum alcohol thermometers were compared every 20° apart from — 28° to 32°, 
and every 10° apart from 32° to 102° ; the mini mums only to 92°. 

About 40 minimums for places in the Northwest were compared in alcohol cooled 
down to — 60° by means of liquefied nitrous oxide. 

An improvement to the thermometers has been adopted, consisting of an enamel 
strip on the brass back on which the numbering of the degrees is etched. This ren- 
ders the instrument more easily read and the figures will not become indistinct by 
.corrosion, as was the case when on the brass. The thermometers purchased of H. J. 
Green during the year, seven hundred and thirty-five in number, were all of this kind. 
Six hundred and fifty-three old thermometers were rescaled with enamel and the 
graduations etched on tube. The mercurials have no corrections as great as 0.3°, and 
the minimums none greater than 0.5°. About eighty stations were supplied with com- 
plete or partial sets of these rescaled instruments, so as to give all important pli^ces at 
least one working set of thermometers with corrections less than 0.3° and dispense with 
the application of corrections to the thermometer readings. Since January 1 no cor- 
rections have been applied. 

A Richard thermograph and a Draper were tested. Thirty seven Richard thermo- 
graphs and five Richard barographs were issued to stations. 

To ascertain the amount of evaporation throughout the United States, twenty Piche 
evaporometers were issued to various stations. They are mounted in the same shelter 
with the thermometers. From a daily reading during the months of June, July, Au- 

fust, and September, and the mean temperature and dew-point as shown by the tri- 
aily observations of the wet and dry thermometers, the relation between the amount 
of evaporation and the humidity of the air will be determined. 

Experiments have been made in the office to ascertain the relation between the 
evaporation shown by the ifiche instrument and that from a surface of water in a 
shallow tin dish containing 40 cubic centimeters of water, exposed in the open air 
under shelter and also in a closed room. 

Experiments were made to ascertain the efiect of wind on evaporation. The evap- 
oration from a Piche instrument in calm air was compared with that from one whirled 
for an hour at variousr velocities. For this purpose the whirling arm, 28 feet long, 
used in standardizing anemometers mounted in the Pension Office inclosure, was used. 
The loss of weight by evaporation was measured with a balance. The results of these 
experimeuta were, that with the temperature of the air 84° and the relative humidity 
50 per cent., the evaporation at 5 miles an hour was 2.2 times that in a calm ; at 10 
miles, 3.8; at 15 miles, 4.9; at 20 miles, 5.7; at 25 miles, 6.1, and at 30 miles, 6.3. 
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For standardizing anemometers a whirling apparatus was designed. A special form 
of Robinson anemometer, with three friction rollers for bearing of spindle and new 
dial device for counting the revolutions, was designed. Nine sets of cups and cross- 
arms were procured, cups 4, 5, and 6 inches in diameter, on arms 5, 6, and 7 inches 
lon^. Experiments will be made to ascertain what sized cup and what length of arm 
will give a coefficient most nearly constant for diiferent velocities. 

The experimental work so far done by Professors Hazen and Marvin shows that the 
coefficient of 3, that is, the relation between wind velocity and travel of center of cup, 
for the Signal Service pattern of instrument, a 4-inch cup on a 6-inch arm, is about 
right for a velocity of 20 miles. For 5 miles it gives results for velocity 15 per cent, 
too small, and for 10 miles 8 per cept. too small. 

Professor Marvin, who is on duty in this division, has had duty in connection with 
the board on promotions in the War Department, the preparation of examination 
questions, the marking of papers, etc. His duties also comprised the verification of 
the official weather indications ; the designing of a new form of double self-register 
for wind direction and velocity ; the designing of a self-registering rain-gauge, which 
records electrically every tenth of an inch of rain- fall by a mark on the same sheet as 
the register of wind velocity and direction ; the designing of a sunshine recorder, giv- 
ing a month's record o\i a single sheet photographically. He has also tested the tele- 
thermometer system of the Bureau of Engraving and Printing, a sunshine recorder 
for Harvard College Observatory, samples of telegraphic wire, and the insulation of 
cables. 

Tests of the conductivity and insulation of two cables were made on the steam-ship 
pier at New York. One of these cables was for the Jupiter Inlet line ; the other be- 
longed to the Fish Commission, and was to be laid at Havre de Grace. Time was 
spent by myself in preparation for indication work. For three months the morning 
map of isobars and isotherms was drawn. Indications for the month of February 
were made, and Lieutenant Thompson's practice indications for the same month were 
verified. 

The difierences of barometers at stations, shown by comparative readings made on 
last day of each month, were tabulated. Actions were taken relating to changes in 
their corrections, the corrections of the back records where necessary, the calling in 
of instruments, the issue of new ones, etc. The results of all comparative barometer 
readings made by inspectors at stations were also tabulated. 

Papers relating to issue of instruments to voluntary observers brought before loan 
board were examined. 

Morning weather-maps for 78 days were examined on which rain or snow from a 
cloudless sky was observed. This was reported upon. 

The records of the lowest minimum temperature observed at Signal Service sta- 
tions, from the opening of the stations, were corrected for the error of the instrument 
where the instrument in use was known and its correction had been found by compari- 
son with standard. The result of this has been to make temperatures of — 30° on the 
average — ^27°, The correction has been proportionately less between — 30" and 0'^. 
Above 0° the corrections have been mostly insignificant. 

The same work was begun for the back records of maximum temperatures. 

A rough chart was prepared showing probable evaporation in arid region of New 
Mexico, Arizona, and California, based on readings of wet and dry thermometers. 

A glass cylinder was cut and ground for cistern of mercurial gauge belonging to 
aneroid barometer comparator. 

Oils, acids, alcohol, and ammonia purchased for office use were tested. 

The new bronze meter and yard bar by Rogers was tested. 

The following were the number and kinds of instruments received during the year 
and issued to stations : 



Description. 



Barometers 

Barographs 

Thermometers 

Thermographs 

Anemometers 

Anemometer self-registers 



Received. 


Issued. 


120 


115 


5 


5 


1,763 


1,252, 


40 


37 


93 


97 


38 


32 



Description. 



Bain-gauges 

Snow-gauges 

Wind- vanes 

Clocks 

Thermometer whirlers 
E vaporometers 



Keceived. 



37 
1 



95 
15 
25 



Issued. 



47 
44 
52 
42 
55 
20 
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In additioQ there were issued to voluntary obsewers tbe following : 



Bescriptioii. 


Issaed. 


Deaoriptiou. 


Issued. 


Baron6t6r8 .---.- 


6 
334 


!Rain-ffMig;e8 


124 


Th ArmnmAtAm - 


Wind-'viinwi ...... -- ......... 


4 









Recently the issue of rain-ganges has been put in charge of the property division, 
so that the above figures do not represent all the rain-ganges issued from this office 
during .the year. 

Very respectfully, 

T. Russell, Jr., 
Asnstant Professor in Charge Inatrtiment Division^ 
General A. W. Greely, 

Chief Signal Officer, U. 8, Army, 



APPENDIX No. 13. 

REPORT OF TEE EXAMIJSER'S DIVISION. 

Signal Office, 
Washington City, July 27, 1888. 

Sir: In compliance with instrnctions contained in memorandnm No. 81, dated Sig- 
nal Office, Jane 26, 1888, 1 have the honor to submit the following report of the ope- 
rations of the examiner's division for the fiscal year ended Jane 30, 18d8. 

At the close of the last fiscal year Second Lieat. John G. Walshe, Signal Corps, was 
temporarily in charge. Lieatenan^t Woodrafi^ resamed charge of the division Jnly 7, 
1887, and so continued until July 15, 1887, when he was relieved by First Lieut. R. 
E. Thompson, Sixth Infantry, Acting Signal Officer, in accordance with instructions 
No. 46, series of 1887. Second Lieut. R. B. Watkins, Signal Goi'ps, was in charge 
from September Ito October 1, 1887, daring the absence of Lieutenant Thompson on 
leave. On January 1, 1888, Lieutenant Thompson was relieved by myself, by virtue 
of instructions No. 94, dated December 27, 18H7. 

The only change in the working force has been the relief of the messenger, Private 
J. W. Rennle, Signal Corps, who had performed the duties of a clerk when not on mes- 
senger duty. His relief has been very materially felt, as hi^ loss has been eqdivalent 
to the reduction of the force by one clerk. With this exception the force remains as 
at the close of the last year, viz, Sergt. James B. Newlin, Signal Corps, chief clerks 
Mr. Zeph. Fenno, clerk, and Private C. P. Cronk, Signal Corps, clerk. 

Commencing with July 1, 1887, the examining and recording of the vouchers of 
the property and disbursing officer, previous to payment, was discontinued. It was 
thought that this change would effect a large saving of work, but the addition of the 
vouchers for transportation, for commutations, and for medical attendance more 
than counterbalanced the saving contemplated, this work being increased instead 
of diminished. 

Letters of authority for purchases and expenditures were issued by this division 
until January 11, 1888, when they were discontinued, and the system of covering all 
regular expenses and others that could be foreseen by special orders, and of those 
which could not be provided for in advance, by the autograph approval of the Chief 
Signal Officer, was adopted. . . 

In the examination of the accounts current of the property and disbursing officer, 
for appropriations for the Signal Service, the only material errors found have been 
the occasional payment of a voucher out of the wrong appropriation, or the absence 
of some evidence necessary to complete the vouchers. The latter has in all cases been 
supplied, while in the former requests have been made to the Third Auditor of the 
Treasury for rectification by means of transfer settlements. ^ 

Considerable difficulty has been experienced in the adjustment of the accounts cur- 
rent of some of the officers in charge of United States military telegraph lines owing 
to the change in the method of accounting for the moneys received on the lines, pro- 
mulgated in circular letter from this office of March 25, 1886, General Orders No. 58, 
Signal Office, December 21, 1886, and General Orders No. 28, Signal Office, May 18, 
1887. The instructions contained in those orders not having been interpreted in the 
same way by all of the officers has led to some confusion, and caused much additional 
correspondence in rectifying the irregularities. This, however, has been accomplished 
and the new method is now understood, and the accounts current are at present being 
rendered with satisfactory accuracy ; hence it is not apprehended that there will be 
any difficulty with them in the future. The accounts current of Lieut. R. B. Watkins^ 
Signal Corps, which had been suspended for these causes, have been adjusted and dis- 
posed of except those for October, 1886, which are still held until that officer famishes 
certain data necessary to their completion. The matter is in correspondence and it 
is expected that the accounts will soon be completed and disposed o£ The accounts 
current of Lieut. W. D. Wright, Signal Corps, from August, 1887, to May, 1^8, in- 
clusive, and those of Lieut. James A. Swift, Signal Corps, from January, 1888, to 
April, 1888, are, for similar causes, held in suspension, but it is believed that they will 
soon be adjusted. 

The current wp|:k has been kept weU w baud; «ud much of that which had ac* 

m 



APPENDIX No. 14. 

REPORT OF THE OFFICER IN CHARGE OF RECORDS DIVISION, 

In compliance with existing instructions I have the honor to submit the following 
report of the work of the records division for the fiscal year ending June 30, 1888. 

This division was established March 1, 1887, and has for its purpose the filing, cls«- 
sifying, and indexing of the meteorological records of the Signal Service ; the control 
of the distribution 01 such records for use in the several divisions of this office; the 
furnishing of general information and statistics to the public ; the preparation of 
correspondence relating to all classes of voluntary meteorological observers ; the 
preparation of charts and statistical matter on special subjects ; supervision of the 
elevations and exposure of lustra men ts at all meteorological stations; the prepara- 
tion of pressure, temperature, and precipitation normals; supervision of tornado work; 
preparation of marine data for daily cablegrams to the French Meteorological Office, 
and all correspondeuce relating thereto ; the preparation of reduction tables ; corre- 
spondence with public institutions and individuals, in search of meteorological and 
climatological information. 

A general classification of the work in the records division will embrace three 
sub-divisions, viz : (1) Arrangement of facts and preparation of statistics ; (2) fur- 
nishing information to the public; (3) filing. Indexing, aud distribution of records. 

The Signal Office now collects yearly an average of nearly 190,000 forms, contain- 
ing every variety of meteorological data. A vast aggregation of information has been 
gathering since November 1, 1870, when the regular official work of the Weather 
Bureau began, and its value to the public largely depends upon the readiness with 
which it can be examined and assimilated for any purpose. 

A great collection of records, no matter how intrinsically valuable, becomes a heap 
of rubbish unless arranged and indexed relative to the uses for which such records 
are intended. 

It is within the scope and one of the principal objects of the records division, to 
place the invaluable meterological collections of the Signal Office in such form as to 
facilitate, in every way, their examination and employment for the benefit of the 
public, with the least possible expenditure of time and labor. 

By this means their value will be enhanced, more useful work accomplished, and 
the necessary clerical force reduced. 

» 

PERSONNEL. * 

At present the working force consists of one* assistant professor, nine clerks, six 
copyists, and two messengers. 
This number has varied during the year from a maximum of 30 to a minimum of 15. 

REGULAR WORK. 

The following tables published in the Weather Review have been prepared aud 
tumished montnly to the review division : 

No. 1. — Miscellaneous data from Signal-Service stations (in duplicate). 

No. 2. — Comparative maximum and minimum temperatures at selected Signal 
Service stations, arranged by States. 

No. 3. — Excessive and greatest monthly precipitation compiled from all available 
data. 

No. 4. —Temperature of water in certain harbors of the United States. 

No. 5. — Heights of rivers above low-water mark. 

No. 6.-*- Winds exceeding 50 miles per hour, other than maximum velocities. 

No. 7. — Monthly snow-fall, when any reported. 

No. 8. — Depth of snow at end of month, when any reported. 

The following additional tables, Nos. 9, 10, and 11, were furnished from December, 
1887, to June 30, 1888, and No. 12 from April to June, 188S : 

No. 9. — ^Miscellaneous data compiled from reports of voluntary observers. 
182 
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No. 10.— Deviations from normal precipitation at selected voluntary stations. 

No. 11. — Deviations from normal temperatures at selected voluntary stations. 

No. 12. — Precipitation and temperatures in cotton-region stations. 

A table of wind normals for the months of February, March, June, August, Septem- 
ber, at 164 stations, was also prepared for the review division. 

Monthly mean and normal temperatures, and monthly and normal precipitation, 
covering the entire period of observations at all stations of the Signal Service were 
furnished the stations division to be distributed to observers for use in preparing 
Form No. 178. 

Prof. Charles Carpmael, director of the meteorological Service of the Dominion of 
Canada, Toronto, Canada, has been furnished with tables of mean a.m., p.m., and 
midnight pressure and temperature for all Signal Service stations. 

Mr. F. Wyneken, publisher of Atlantic Ice Reports, New York City, has been fur- 
nished semi- weekly with extracts from all reports received at this office of the oc- 
currence of icebergs, field ice, derelicts, wrecks, and other floating obstructions to 
navigation in the North Atlantic. 

The Engineering News, of New York City, has been furnished monthly with a table 
containing monthly values of temperature, wind, and precipitation fcom twenty-six 
selected stations. 

River reports, showing stages of water in certain selected rivers, have been sent to 
the following persons monthly throughout' the year, viz: Lieut. Col. C. B. Comstock, 
Corps of Engineers, New York City; Maj. A. McEenzie, Corps of Engineers, Rock 
Island, 111. ; engineer in charge Port Eads, La. ; Lieut. G. A. Bingham, Corps of En- 
gineers, secretary Missouri River Commission, Saint Louis, Mo. 

WORK ON PERMANENT RECORDS. 

The following work has been done on records for file : 

Missing data entered on 3 a. m. and 10 p. m. charts, and charts completed from 
April 11, 1887, to March 20, 1888. 
The following data for 1887 has been computed, verified, and tabulated : 

(1) Monthly and annual precipitation for all stations of the Signal Service. 

(2) Total monthly wind movement for all stations of the Signal Service. 

(3) Monthly mean dew-point. 

(4) Means of 7 a. m., 3 p. m., and 10 p. m. temperatures for all stations. 

(5) Maximum velocities of wind at all stations of the Signal Service. 

(6) Number of times wind was observed blowing from the eight principal points of 
the compass for all Signal Service stations. 

(7) Maximum and minimum temperatures and precipitation at third-order stations. 

(8) Number of clear, fair, cloudy, and rainy days at all Signal Service stations. 

(9) Maximum pressure at all Signal Service stations. 

(10) Minimum pressure at all Signal Service stations. 

(11) Average cloudiness at all Signal Service stations. 

(12) Mean maximum and minimum temperatures at all Signal Service stations. 

(13) Means book from May, 1887, to May, 1888. 

Eleven thousand and ninety-seven corrections have been made on the various forms 
from Signal Sei-vice stations. 

FILING AND BINDING RECORDS. 

All of the various meteorological forms received from observers reporting to this 
office (aggregating about 190,000 for the year) have been filed and classified. Con- 
siderable time has also been devoted to the re-arrangement and classification of rec- 
ords from abandoned stations, so far as could be done to advantage, with the storage 
room at present available. There are yet, however, a large number of these records 
stored in the property division, in the original boxes in which they were received 
from stations. 

These records will be properly arranged and classified as soon as the necessary stor- 
age room can be obtained. 

The official file of the original manuscript weather charts, from the commencement 
of observations, November 1, 1870, to date, were, at a considerable expenditure of 
time and labor, completed and 74 volumes sent to the Public Printer to be bound. 

The system of classifying and binding, formerly in practice, proved to be very un- 
satisfactory, and a new method was devised whereby much better results have been 
obtained. I am much g^ratified to report that these invaluable charts will soon be in 
a condition to insure their preservation, and greatly facilitate the means of using them 
for study. There still remain to be bound 279 volumes, to include June 30, 1888. 

The original precipitation charts for each month of the year since the commence- 
ment of observations in November, 1870, to December 31, 1887, with blank sheets for 
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additional records, to include December 31, 1889, have been bound in 12 yolumes, 
arranged by months and years. 

A total 01 420 volumes of charts and forms were bound during the year, which total 
includes the binding of 53 volumes of voluntary observer's monthly meteorological 
reports. These reports had previously been prdserved in gummed stub-files, with very 
little regard to any desirable or convenient arrangement. 

Each volume, as now bound, comprises the complete record firom the beginning of 
observations up to and including December, 1887, arranged by States, stations, months, 
and years, each volume containing one year's record. 

Two hundred and twenty-two volumes of forms and charts are still in the hands of 
the Government Printer. 

TORNADO WORK. 

During the latter half of the past year, but little attention has been paid to this 
branch of the division's work. 

Twenty-nine new observers were obtained during the year, making the total num- 
ber of tornado stations throughout the country 2,403. 

In the prosecution of this work, 342 reports of the occurrence of tornadoes or other 
destructive local storms were received, and in connection therewith, 109 letters were 
received and 308 were sent. 

From newspapers and other sources, Information was received of the occurrence of 
tornadoes in localities where this Service has no regular tornado reporter, and 312 
letters of inquiry were sent to persons residing in the locality of the reported tornadoes, 
requesting detailed information concerning the same. 

It w^ formerly the work of this division to abstract such portions of the data as 
were desired for record and study, which data were entered in special books printed 
for this. purpose and kept on file in the records division. This is no longer done; 
all reports now received are merely acknowledged and turned over to the oflScer in 
charge of the review division for such disposition as he may see fit to make of them. 
In order to secure a simple, consecutive, and convenient record of these storms I 
recommend that such extracts be made of the reports received as will afford the de- 
sired information, in tabulated form by months and years, and thus preserve the con- 
tinuity of the record of these phenomena, which have been collected and arranged with 
the expenditure of much time and labor for a long series of years. 

The additional work here suggested would not require, on an average, more than 
twenty minutes a day for one clerk. 

VOLUNTARY OBSERVERS' RECORDS. 

In order to render the enormous number of monthly meteorological reports, fur- 
nished by the co-operation of voluntary observers, available for jbhe various purposes 
for which such information is desired, bound books for final record were obtained and 
16,797 summaries entered therein. 

TEMPERATURE AND PRECIPITATION DATA. 

In addition to the monthly summaries prepared from the voluntary records it was 
found desirable to have the monthly mean temperature and total monthly rain-fall 
in such shape that the data could be utilized for immediate use. Small forms suita- 
ble for binding were therefore prepared, and on April 23, 1888, the work of entering 
these data was commenced. All voluntary records in the possession of this Service 
were very carefully examined and the records still further extended by observations 
made previous* to 1874 under the auspices of the Smithsonian Institution, the Sur- 
geon-General U. S. Army, and from other sources, compiled by Mr. Charles A. Schott 
and published by the Smithsonian Institution. 

Of these data there were copied from the records of the voluntary observers of the 
Signal Service an amount equal to 249,950 months, and from combined records of 
Schott 494,084 months. 

These records will be bound in volumes arranged by States, stations months, and 
years. 

On November 30, 1887, through the courtesy of the Surgeon-General U. S. Army, 
about 13,000 monthly forms and 356 volumes of bound records, containing meteorolog- 
ical bbservations made by the Medical Department of the Army were transferred to 
this Service. The period embraced by these records extends from 1819 to the date of 
transfer. 

A large number of meteorological records were obtained during the year by copy- 
ing the originals, kindly loaned to this office by persons who had kept a record for a 
long series of years. This work is still progressing with gratifying results, and in- 
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formation is being daily received of long records of which this office had no previous 
knowledge, and which, but for this effort to obtain and publish them, the results of 
years of personal labor would go for naught and the public be deprived of the value 
of snch information. 

Graphic charts of temperature and precipitation, showing thereon all stations west 
of the one hundredth meridian, having a record of eighteen years or more, and all 
stations east of the one hundredth meridian having records of twenty-five years or 
more, have been prepared for purposes of reference, and very materially aid the 
work of the division. 

EXTBNSIOX OF TEMPERATURB AND PRECIPITATION TABLES. 

The data obtained from regular Signal Service stations, voluntary observers of the 
Signd.1 Service, Smithsonian Institution, Surgeon-General's Office, and from miscel- 
laneous sources were farther supplemented through the co-operation of the directors 
of State Weather Services, to whom the above-mentioned combined records were sent 
for that purpose. 

The following States have responded : Missouri, 59 additional stations ; Mississippi, 
10 additional stations; Louisiana, 14 additional stations; New Jersey, 26 additional 
stations. 

Similar data were forwarded to the local organizations in Kansas and Pennsylvania, 
but at the close of the fiscal year the reports had not been returned. 

WEATHER CABLEGRAMS. 

The arrangement entered into in November, 1886, with Prof. E. Mascart, director 
of the Central Meteorological Bureau of France at Paris, whereby this Service agreed 
to transmit daily weather dispatches to that city and London, England, has been 
continued throughout the year with satisfactory success. 

The London Meteorological Office discontinued their co-operation in this work on 
March 1, 1888. 

To avoid a seeming duplication of work performed by the Navy Department, the 
agencies of this Service, maintained for the collection of shipmasters^ reports in Boston, 
New York, and Philadelphia were discontinued, and the systematic collection of simul- 
taneous observations at sea, together with the collection of marine data for the Mas- 
cart cablegrams were, on and after October 1, 1887, assumed by the Hydrographic 
Office of the Navy Department. 

This office now receives the reports direct from the branch hydrographic offices 
by aid of the special-delivery system of the Post-Office Department. 

During the year 647 forms containing meteorological observations were received 
and the data contained thereon charted, enciphered, and cabled each night as for- 
merly. 

A few changes were suggested by Professor Mascart during the year relative to en- 
ciphering the dispatches, which were carried into effect by this Service. 

OBSOLETE FORMS. 

The files of the records division are unfortunately and seriously encumbered with a 
large number of forms that have no practical value. Although considerable time 
has been spent in their preparation, it necessarily occurs, in the large and varied 
work of such a Bureau as the Signal Service, that many forms are made to serve but 
a temporary purpose, and when that is accomplished their usefulness is at an end. 

These papers can not be considered records in any sense, because the data upon 
them have no permanent value. 

At the time of the rendering of this report, there are about 1,000,000 of these forms 
on hand and their number is increasing now at the rate of about 150,000 annually. 

It would be a matter of great economy in time, space, and labor if authority could 
be obtained to destroy these obsolete forms, after their temporary valu« had expired. 

Such action is understood to be comtemplated by the Secretary of War. 

METEOROLOGICAL OBSERVATIONS BY THE MEDICAL DEPARTMENT OF THE U. S. ARMY. 

After the transfer to this service, on November 30, 1887, of the original meteorolog- 
ical records of the Surgeon General's Office, an arrangement was effected with that 
Bureau whereby daily meteorological observations were ordered to be niade at all 
military posts where a representative of the Medical Department was stationed, and 
monthly reports forwarded to Washington for the use of the Signal Service. 

By this arrangement the number of reporting stations was increased from 60 to 140. 



186 REPORT OP THE CHIEF SIGNAL OFFICER. 

Co-operation in this matter was further extended through the courtesy of the Sur- 
geon-General U. S. Army, so as to secure more reliable observations, especially of 
rain and snow-fall, the recording of such data on specially prepared forms, more 
convenient for examination and nling, and tho taking of such observations at such 
hours as will provide for greater certainty and uniformity in the work. 

LETTIiIRS BECEIVED AND SENT. 

Five thousand seven hundred and fifty-five letters of all kinds, including those for 
the autograph si^ature of the Chief Signal Officer, were sent out from the division. 

One thousand six hundred and fifteen were received and entered in the records of 
the division for action. 

Four thousand and three letters were referred to the division for note or action. 

NEWSPAPER REPORTS. 

In compliance with General Orders Nos. 35 and 70, 1887, the records division re- 
ceives all newspaper clippings forwarded from regular Signal Service stations, by 
voluntary observers, and from other sources. There have been received during the 
past year 19,740 clippings, all of which have been examined and arranged according 
to subjects. 

SPECIAL WORK. 

To meet the requirements of the current work of the office, to complete the records 
of Signal Service stations, and to fill requests for data from various branches of the 
public service, there have been prepared during the year 158 tables or statements, 
each table or statement requiring on an average the labor of one clerk for four and a 
half hours. 

For use in courts of law and in the amicable adjustment of suits, there have been 
prepared and furnished 65 transcripts of Signal Service records, certified under seal 
of the War Department. 

Fifty-one transcripts of Signal Service records, not certified, have been made by ob- 
servers in charge of stations as authorized by General Orders, No. 4, Signal Office, 
January 23, 1888, in answer to subpoenas and other requests for information. 

Tables and statements of miscellaneous data for use of the general public have 
been prepared as follows : 

For publication, discussion, and research 139 

For use in connection with commercial enterprises 145 

For use of medical and other professional men in relation to the climatology of 

the United States 50 

Total J. 334 

Alist of thirty-six of the most remarkable tornadoes in the United States, giving 
locality, date, number of persons killed, amount and value of property destroy^, and 
remarks, was prepared for publication during the year. 

Mr. Duncan Beaumont, secretary, office State engineer, Sacramento| Cal., was fur- 
nished for publication monthly rain-fall data from 179 stations in the State of Cali- 
fornia. 

Tables of monthly and annual mean temperature for 187 stations in Texas, with 
tables of precipitation, showing pionthly and annual averages, maxima and minima 
deduced from all available records for 121 stations, were prepared and forwarded to 
the commissioner of agriculture for the State of Texas. 

Messrs. C. C. & C. Gk Hiue, editors and proprietors of the Insurance Monitor, Ko. 
137 Broadway. New York City, were furnished daily from November 3, 1887, to De- 
cember 22, 1887, for publication for the benefit of marine people, underwriters, and 
shipmasters, the following data : 

(1) Simultaneous meteorological observations made by vessels plying between Eu- 
rope and America. 

(2) Storms in which the barometer, wind direction, and wind force were given ; 
also the various points through which the wind changed during the storm. 

(3) Gales in which the barometer was not reported, but wind direction, wind force, 
and the points through which the wind changed during the storm were given. 

(A) Icebergs, position, date, and description of. 

(5) Wreck;s, position, date, and description of. 

(6) Abandoned vessels, position, date, and description of. 

(7) Floating buoys, position, date, and description of. 

(8) Derelicts, position, date, and description of. 

(9) Fog banks, position of entering and position of clearing. 

(10) Miscellaneous phenomena, such as water-spouts, tidal waves, high seas, etc. 

(11) Tri-daily reports from Valentia. 

(12) Special reports concerning West India cyclones. 

(13) Copy of cablegram to Professor Mascart, concerning the atmospheric condi- 
tions over the United States and the North Atlantic. 
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DATA FOR USE OF THE UNITED STATES SENATE. 

Tabnlated statistics of precipitation for the following States and Territories as 
called for by the United States Senate resolntion of Janaary 4, 1888 : Washington 
Territory, Oregon, 'California, Arizona, New Mexico, Utah, Nevada, Idaho, Wyo- 
ming, Colorado, Indian Territory, and Texas, were prepared dnrin^ the year. 

This work comprised the preparation of special forms; the exammation and collec- 
tion of data from every available source; its chronological and geographical arrange- 
ment ; the determination of latitnde, longitude, and elevation of the various stations ; 
the verification of all work, and the copying of the original sheets of data for 
transmissfon to the United States Senate. These sheets comprised records varying 
in length from two to sixty-seven years, at 661 stations, giving for each the average, 
the greatest, and the least known precipitation for each month and for the year. 

In addition to the data above mentioned, monthly departures from the normal were 
made for 31 stations, having records of observations for eighteen years or more. 

From the variety of sources of information and the incompleteness of the record 
in many instances, the accomplishment of this work was attended with considerable 
difficulty, and required the services of the greater part of the clerical force of the 
division during the month of January and a portion of February. 

SUGGESTIONS RELATIVE TO THE IMPROVEMENT AND ADVAJYCBMBNT OF THE WORK 

OF THE RECORDS DIVISION. 

To insure greater success in the work undertaken by this division the following 
special recommendations were prepared and submitted to the Chief. Signal Officer: 

( 1) A card index of voluntary stations ahd records, arranged by States and stations. 

(2) A card index of Signal Service stations and recordS, arranged by States and 
stations. 

(3) The arrangement and binding of manuscript weather charts firom November 1, 
1870, to date. 

(4) The arrangement and binding of the tri-daily synopses and indications from 
February 19, 1871, to date. 

<5) The arrangement and preservation, under particular subjects, of all newspaper 
clippings containing meteorological information. 

(6) A classified list of unpublished letters and papers relating to the subject of 
meteorology, compiled from the official records of the office of the Chief Signal Officer. 

(7) The arrangement and binding of monthly meteorological reports from volun- 
tary observers, since the commencement of observations. 

(8) The preparation of tables of precipitation and temperature from the records of 
voluntary observers, from all available sources. 

(9) A chart of stations having long temperature records; te be used for reference. 

(10) A chart of stations having long precipitation records; to be used for refer- 
ence. 

(11) A circular letter to persons who desire to become voluntary meteorological ob- 
servers of the Signal Service. 

(12) A dictionary of meteorological terras, either in use by or known to the Signal 
Service. 

(13) A revision of instructions for cabling weather reports to Europe. 

(14) The arrangement and binding of '* abstracts of journals'' from Signal Serv- 
ice stations. . 

(15) The arrangement and binding of <* original records," Forms No. 101. 

(16) Extending the files of the Signal Office to embrace the <' original records,'' 
Forms 4, from November 1, 1870, to April 30, 1872, inclusive. 

(17) A card index for " letters sent" and 'betters received," and the appointment 
of a letter clerk to have charge of the filing and furnishing of all correspondence. 

(18) The copying of ** abstracts of journals " from July to December, 1887, on Forms 
No. 140. 

(19) To increase the value of river-gauge readings, by obtaining and recording on 
Forms No. 113 more definite information as to the depth of water in the channel repre- 
sented by the zero of the gauge. 

(20) A recompilation and binding of Forms 127 B. 

(21) A recompilation and verification of the data contained on Forms No. 165. 

(22) The preparation and use of Forms 128 C by State weather services. 

(23) On the employment and exposure of rain-gauges in Arizona and New Mexico. 

(24) On the verification of Forms No. 102, self-recording anemometer sheets. . 

(25) A circular letter to voluntary observers concerning the change in the hours of 
observation from 7 a. m., 2 p. m., and 9 p.m., to 8 a. m. and 8 p. m., standard 
time. 

(26) For the graphic arrangement of the data received daily by telegraph concern- 
ing river changes. 
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(27) A revision of the nomenclature of clouds. 

(28^ A modification of Fonns No. 103 to provide for recording the daily average 
velocity of the wind from the various directions recorded. 

(29) Concerning compliance with Greneral Orders, Nos. 35 and 70, 1887, relative to 
the collection and forwarding of newspaper clippings from Signal Service stations. 

SPECIAL REPORTS. 

Special reports to the number of 16 have been prepared and submitted by order of 
the Chief Signal Officer on the general work of the Signal Office. 

REPORT OF ASSISTANT PROFESSOR H. A. HAZBN. 

Duties in general are as follows : 

(1) Study of spirit-level and hypsometric elevations of Signal Service and voluntary 
stations in the United States. Replies to communications regarding all new stations 
and a study of all changes in elevation, together with a reoomputation of all doubtful 
altitudes. A table giving the elevation of all barometers on January 1, 1886, and all 
changes that have taken place since then^ accompanies this report. 

(2) Reduction tables used by the Signal Service and voluntary observers, especially 
those relating to determination of humidity and reduction to sea-level. 

(3) Computation of normals for the use of the indications division. During the 
year pressure normals for fifteen years and temperature normals for eight years have 
been completed. 

In cases of stations which have been established less than fifteen years it was nec- 
essary to make most careful comparisons with neighboring stations in order to reduce 
all normals to a common epoch. These normals will be found among the tables pre- 
pared by this division. It is believed that no further change will be needed in these 
normals for ten years. A special study has also been made looking to the completion 
of a normal for 8 a. m. and p. m., to correspond with the new hours of observation 
adopted July 1, 1888. 

lu the case of pressure the normal at 7 a. m. and 10 p. m. was found to be entirely 
satisfactory, but for temperature it was found necessary to determine the time of sun- 
rise and sunset at each station and make allowance in accordance with the position 
of the sun. For example, all stations in a region an hour before sunrise or half an 
hour after that time could use the 7 a.in. temperature, but a station an hour after 
sunrise requires the addition of .5 degree to the previous 7 a. m. normal, etc. These 
new normals will undoubtedly need a slight modification after comparison between 
the 8 a. m. and p. m. temperatures with the minimum and maximum values. 

(4) Preparation of daily charts for 3 p. m. and 10 p. m. The work in connection 
with these charts consists in first reducing all the lines on the indication-room charts 
to the size adopted for publication, for the region extending from the Atlantic to the 
ninety-seventh meridian ; next in entering the data from tne original records in the 
remaining region to the Pacific and in drawing lines for this region. These charts 
have been completed from April 11, 1887, to March 20, 1888. 

(5) Preparation of charts showing the mean daily variations in temperature for the 
United States. These charts have been completed from April to December. 

(6) Preparation of charts relative to the amplitudes of the diurnal range in air 
pressure. 

(7) Preparation for indications duty in Sc)ptember, 1887, and writing the indica- 
tions for October, 1887, January and May, 1888. This work has demanded the careful 
scrutiny of thousands of charts and ^oes not comprise, by any means, the simple time 
devoted to the work of preparing indications for three months. 

(8) Preparation of special reports from time to time. This has comprised the fol- 
lowing as the more important : 

(a) Report on the proposed new foreign meteorological tables. 

{b) Report on the revision of Guyot's Tables by the Smithsonian Institution. 

(o) Report on the extreme storm-wave to be apprehended at Galveston. 

(d) Report on the relation between the moon and weather. 

(e) Report on turbid water found just before storms in a Virginia welL 
(/) Report on the relation between sun-spots and rain -fall. 

• (</) Report on Faye's paper regarding cyclones. 

(h) Report on the cause of the increase of rain in Florida during July and Au- 
gust. 

(i) Report on the drought in Michigan. 

(;) Report on dirrigible balloons. 

{k) Report on forests of Colorado, for the Agricultural Department. 

{I) Report on the amount of wind necessary to overturn a railroad car. 

(m) Report on the rain-fall at stations having a forty years' record with tables. 
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(n) Report on anemometer experiments on a locomotive on the railroad to Balti- 
more. 

(o) Report on rain-fall west of the Mississippi river. 

(p) Report on the cold dip in May, with charts. 

(g) Report on the iuflaenoe of forests npon rain-fall. 

(r) Report on'Abercomby's proposed nomenclature of cloads. 

(a) Report on the relation between the moon and flactnation in air pressure. 

(tt) Report on long-range predictions for the United States^ sent by Herr Waltemath 
of Germany. i 

(v) Report on an anemogene devised by Roguerie, of Paris. 

(x) Report on the laws underlying weather changes in the United States. 

In addition to these reports letters have been prepared on various subjects, some of 
which may be given. " Weight of vapor in air ; " " Trade- winds ; " Zodiacal light ;" 
** Pressure anemometer ; " " Sun-spots and air pressure ; " "Thermometer shelters; " 
etc. 

(9) Preparation of tables : The more Important have been, " Mean monthly press- 
ure and temperature, Canadian stations for review division ; '' "Tables and charts 
showing mean weight of vapor per cubic foot of air for June, July, and August, for 
the United States ; " " Table for reduction of pressure to sea-level at very low and 
high temperatures ;" " Table of lO-year normals for review division ; " Mean monthly 
normals for Pacific coast and also the northwestern stations ; " « Barometer readings 
above 31 inches." 

(10) Preparation of glossary of meteorological terms, not yet completed. 

(11) Preparation for publication of all observations at Pike's Peak and reading 
proof of same. 

(12) Work on anemometer board. 

(13) Miscellaneous. Balloon voyage from Philadelphia. 

There has been a great deal of routine work during the year that has prevented 
other and more important studies upon the laws governing the origin, development, 
and movement of storms. It is becoming very apparent that a closer study and de- 
termination of these laws are indispensable, if the science of meteorology is to advance 
as it should. It is recognized that the United States, with its broad expanse of coun- 
try stretching over so many degrees of latitude, forms a most inviting and in fact one 
of the best fields in the world for meteorological inquiry. The observations now taken 
for more than sixteen years form a most valuable repository of facts which await an 
opportunity of being arrayed in regular order and arranged to benefit the country by 
some willing hand. 

The following is a summary of that portion of the work of the division for the 
year which is susceptible of tabulation. 

Statement showing the amount of work done in reeorde division during the year ending 

June 30, 1888. 

Voluntary records: 

Summaries made and entered in books 16,797 

Rain-fall and temperature data tabulated : number of mouths record . . . 744, 034 

Rain-fall and temprature data compared : number of months . .' 89, 464 

Forms 122Bcopied 505 

Tables or data for use in Office of Chief Signal Officer : 

Chief Signal Officer 27 

Review division ^. 175 

Indications division 23 

Stations and other divisions 27 

Annual Report Chief Signal Officer 29 

Data for persons not connected with the public service : 

Certified, 65 

Not certified 51 

Miscellaneous tables and statements 334 

Letters — 
Sent : 

Type-written 2,512 

Stereotyped 3,243 

Received : 

Briefed and entered .--.: 1,615 

Notedand referred 4,003 

Filing and issuing records : 

Received and filed (estimated) 190, 000 

Issued on requisition 60,000 

Returned to tile and charge removed 50,000 
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Cablegram work : 

Reports prepared for transmission 366 

Extracts made for *' Atlantic ioe reports " 216 

Copies of messages for Professor Mascart 366 

Reports received 647 

Tornado work: 

Reports received, acknowledged, and sent, review division 342 

Circulars of inquiry sent 620 

Proof read : 

Review tables 5 

Pages of Annual Report Chief Signal Officer 265 

Pike's Peak data, months of 32 

Work on 3 and 10 p. m. charts : 

Dat« entered, number charts and bulletins 1,416 

Lines drawn, number charts (estimated) 3,540 

Miscellaneous : 

Memorandum slips written 5, 000 

CoiTections on records made 11, 097 
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Means book: 

Entered 55,680 

Verified 55,680 

Barometer: 

Highest: 

Entered 1,680 

Verified 1,680 

Computed -* 1,680 

Computation verified 1 , 680 

Lowest : 

Entered 1,680 

Verified 1,680 

Compnted 1,680 

Computation verified 1,680 

Monthly range : 

Entered 1,680 

Verified 1,680 

Computed 1,680 

Computation verified 1,680 

Temperatures: 

Maximum: 

Entered 2,180 

Verified 2,180 

Computed 2,180 

Computation verified 2,180 

Minimum: 

Entered 2,180 

Verified 2,180 

Computed 2,180 

Computation verified 2,180 

Mean: 

Entered 2,180 

Verified 2,180 

Computed 2,180 

Computation verified 2, 1 80 

Tri-daily means : 

Entered 1,800 

Verified 1,800 

Computed 1,800 

Computation verified 1,800 

Mean daily range : 

Entered..: 1,800 

Verified 1,800 

Computed 1,800 

Computation verified 1, 800 



Tempera tu res — Con tinned . 

Mean maximum . and mean 
minimum : 

Entered 2,180 

Verified 2,180 

Compnted 2,180 

Computation verified 2, 180 

Tri-daily, monthly, normal: 
Mean dew point: 

Entered 1,740 

Verified 1,740 

Computed 1,740 

Computation verifiett 1,740 

Mean relative humidity : 

Entered 1,740 

Verified : 1,740 

Computed 1, 740 

Compu tat ion verified 1, 740 

Monthly j)recii)itation : 

Entered 2,180 

Verified 2,180 

Computed 2,180 

Computation verified 2,180 

Clear, fair, cloudy, and rainy days: 

Entered 1,740 

Verified 1,740 

Computed 1,740 

Computation verified 1, 740 

Average cloudiness. 

Entered 1,740 

Verified 1,740 

Computed 1,740 

Computation verified 1,740 

Wind : 

Maximum velocity : 

Entered 1,740 

Verified 1,740 

Computed 1,740 

Computation verified 1,740 

Number times observed N., 
NE.,etc: 

Entered 1,740 

Verified 1,740 

Computed 1,740 

Computation verified 1.740 



Respectfully submitted. 



Jno. p. Finley, 
Second Lieutenant, Signal Corps, Records Officer^ 



APPENDIX No. 15 

REPORT OF THE OFFICER IN CHARGE OF THE PUBLICATIONS 

DIVISION 

Signal Office, War Department, 

Washington City, July 1, 1888. 

Sir : I have the honor to submit the following report of work performed in the 
pablications division daring the fiscal year ending June 30, 1888. 

PERSONNEL. 

Second Lieut. Fielder M. M. Beall relieved Second Lieut. R. B. Watkins, in charge 
of this division ; the former was relieved by Second Lieut. F. R. Day, in charge of the 
division June 15, 1888. 

Mr. John M. Killits, expert editor and proof-reader, resigned October 31, 1887. 
The draughtsmen (5 in number) have been transferred to the review division. One 
clerk was discharged; otherwise the force has remained the same as the last report 
of the officer in charge. 

CORRESPONDENCE. 

The work of this division has greatly increased since the .last report, namely by the 
addition of keeping a file of letters received, and answering all communications rela- 
tive to the publications of this service ; this certainly eutails considerable amount of 
clerical work on this division that was not performed heretofore, and with only one 
clerk to do it. It is very often necessary to detail one of the stitchers and folders to 
assist in the clerical duties of this division when not otherwise engaged. 

OFFICE AND STORAGE ACCOMMODATIONS. 

As contemplated in the last report of the officer in charge of this division, the re- 
moval has taken place, and the printing, lithograph, and distributing rooms now 
occupy the entire ground fl.oor of No. 1744 G street northwest. While this is a 
great improvement over premises previously occupied, there is still room for improve- 
ment, as the space is entirely too small for the printing, lithograph, and distributing 
rooms. 

DISTRIBUTION OF THE PUBLICATIONS. 

Maps, — The 7 a. m. daily weather maps are mailed to the recipients throughout the 
Unit^ States daily, except Sundays and holidays, at 11 a. m. ; they were formerly 
mailed at 4 p. m. ; this is an indication of improvement, as the maps will now reach 
their destination five hours earlier. To the foreign co-operators with this service, 
they are mailed weekly instead of quarterly, as formerly, thus giving them the ben- 
efit of the maps much sooner without any additional expense to this service. 

Tri-daUy weather-maps, — The publishing of these maps was begun January 1, 1887. 
They are mailed monthly to the recipients throughout the United States, and every 
three months to the foreign co-operators with this service, through the International 
Exchange. 

Daily international maps. — The publishing of these maps was commenced in Octo- 
ber, 1887, but they contain data as far back as October, 1886. These maps are mailed 
to the international observers and others co-operating with this service. 

Monthly puhlicatians, — The Monthly Weather Review has been issued with unusual 
promptness during the present year ; this is partlj' due to the improved wire-stitching 
machine and the improved quarters now occupied. 

The mailing lists of this publication have been revised during the year, and it is 
believed that all co-operators with the Signal Service and parties entitled by ex- 
change to this favor now receive the Review promptly. The demands for this publi- 
catiou daring tU© year have bee^ very great, and it is to be regretted that owing to 
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the limited edition the Chief Signal Officer has heen compelled to retase many of 
these requests. 

Summary and Review, — This publication contains the summary and review of the 
international meteorological observations, and has been issued as usual to the interna- 
tional observers and otners who are entitled to receive the same. 

Tri-Daily Meteorological Becord, — ^The Tri-Daily Meteorological Record, containing 
complete observations at all stations for January, February, March, and April, 1878, 
of the Signal Service, has been distributed to the directors of the State weather serv- 
ices. Signal Service stations, libraries in the United States, foreign co-operators, and 
others who are interested in meteorology. 

Annual Report of the Chief Signal Officer, — The report for 1886 was distributed to the 
voluntary observers, State weather observers, Canadian observers, the regular recip- 
ients, foreign correspondents, and other parties who have aided the Signal Service in 
various ways. 

Mi8oella7teou8 publications, — ^There has been a number of miscellaneous pamphlets 
mailed during the present year, such as History of the Signal Service, Memoranda on 
the Work Accomplished, Danger, Distress, and Storm Signal Codes, General Instruc- 
tions to Observers of the Signal Service, United States ^gnal Service Weather Code, 
Instructions for Voluntary Observers of the Signal Service, Practical Use of Meteor- 
ological Reports and Weather Maps, Memoranda of Useful Information for Ship-Mas- 
ters, and the advance report of the Chief Signal Officer. 

Arctic series of publications, — The Arctic series of publications issued in connection 
with the Signal Service, No. I, Report of the Expedition to Point Barrow, Alaska, and 
No. II, Contributions to the Natural History of Alaska, by L. M. Turner, the only 
ones received from the printer, have been distributed to libraries in the United States, 
foregin governments, directors of State weather services, and voluntary observers of 
the Signal Service. 

Daily bulletin, synopses, probabilities and facts, daily international bulletin, pro- 
fessional papers, Signal Service notes, and the Weekly Weather Chronicle have been 
judiciously distributed to libraries, agricultural societies, and to such parties that 
take an interest in meteorology and have made application for them. 

Summary of the distrihution, etc. 

Letters received -.- 1,876 

Letters sent 602 

7 a. m. daily weather maps ' 108,119 

Tri-daily weather maps 1,410 

Dally international maps • — . . 3,300 

Monthly weather review 44,014 

Summary and review 5,468 

Tri-daily meteorological record --. ...... .. 1,268 

Annual reports of the Chief Signal Officer 3,683 

Miscellaneous pamplilets 7,513 

Contributions to the natural history of Alaska 441 

Expedition to Point Barrow, Alaska 278 

Daily bulletin, synopses, probabilities, and facts 3, 958 

Daily international bulletin 3,458 

Professional papers of the Signal Service 1,639 

Signal Service notes 2,960 

Daily Weather Chronicle 238 

Total 189,225 

I will state that the work of this subdivision (the distributing-room), has been 
very great during the year in consequence of the large number of publications dis- 
tributed aud their re-arrangement and shelving on account of moving from one build- 
ing to another, thus entailing a largo amount of labor. The work was carried on 
without seriously interfering with the current work. 

PRINTING AND LITHOGRAPH ROOMS. 

The following statement shows the amount and kind of press- work performed : 

Special orders printed 7,541 

General orders printed 26,260 

Special bulletins printed 15,815 

Instructions 4,898 

Circulars.printed 23,875 

Monthly weather reviews printed 31, 100 

Summaiy and review printed ..••..... 6,600 
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Wrappers printed 90, 000 

Letter-heads printed 200,500 

Letters 21,439 

Envelopes printed 584, 200 

Forms printed ' 459,975 

Miscellaneons printed 55,152 

LITHOGRAPH ROOM. 

The following statement shows the amount and kind of lithograx)h work per- 
formed : 

Base maps printed 321,509 

7 a. m. daily weather maps printed 108,919 

Monthly weather review maps printed 134, 610 

Summary abd reviewmaps printed 10,600 

Tri-daily weather maps printed 39,475 

International maps printed 33,200 

Circular letters printed 3, 500 

Forms and drawings printed 45, 129 

Miscellaneous printed 47,154 

The work performed by this subdivision is of high character. 

The improved press faclUties put in during the year have added to the rapidity 
with which the work is now performed. 

The total number of eniploy6s in the division at the close of the year is 21, consist- 
ing of 18 enlisted men and 3 civilians, classed as follows : 

Clerk 1 

]^oreman of printing 1 

Proof-reader 1 

i^rinters 7 

liithographers 4 

Pressman 1 

Assistant pressmen and feeders 2 

Feeder and assistant to lithographer 1 

Ejjgineer :.... 1 

Sbltchers and folders 2 

I am, very respectfully, your obedient servant, 

F. R. Day, 
Second Lieutenant, Signed Corps, Publioationa Officer, 

The Chief Signal Officer. 

WJtn 88 — VOL IV 13 



APPENDIX No. i6. 

BEPOBT OF FBOFEBTY AND DISBURSING DIVISION, 

Signal Office, War Department, 

Washington City^ July 9, 1888. 

Sir : I have the honor to submit the following statement of the work of the prop- 
erty division for the fiscal year ending June 30, 1888 : 

PERSONNEL. 

No changes of importance have occurred in the personnel of the division since 
last report. 

SALES OF publications. 

Three hundred and fifty-six dollars and one cent have been received during the 
year from sales of maps and bulletins, as allowed by act of Congress approved 
March 30, 1874, section 227, Revised Statutes. The amount received was deposited 
with the Treasurer of the United States to the credit of the appropriation " observa- 
tion and report of storms." 

mustering office. 

Under instructions No. 38, Signal OflBce, 1887, Second Lieut. R. B. Watkins, Signal 
Corps, was detailed as mustering officer, relieving Second Lieut. W. D. Wright, Signal 
Corps. Lieutenant Watkins was succeeded on April 23, 1888, by First Lieut. R. E. 
Aompson, Sixth Infantry, acting signal officer, who remained in charge to the end 
of the fiscal year. 

The total number of accounts examined and prepared for settlement during the 
year was 21,933, being an independent account for each month of the year for each 
enlisted man, for each of the several appropriations for pay, for commutation of ra- 
tions, for commutation of quarters, and for commutation of fuel. 

OTHER accounts SETTLED. 



The number of accounts growing out of the disbursements of the various appro- 
priations expended by this office, settled during the year, was 8,287, distributed as 
follows : 



July, 1887 509 

Aug., 1887 816 

Sept., 1887 659 

Oct., 1887 1,047 

Nov., 1887 898 

Dec, 1887 737 



Jan., 1888 700 

Feb., 1888 822 

Mar., 1888 617 

Apr., 1888 649 

May, 1888 476 

June, 1888 357 



SUSPENSIONS OF ACCOUNTS. 

During the year two "Difference Sheets " have been received, covering vouchers 
aggregating, one $175 and the other $50.40 ; satisfactory explanations were made to 
both. 

There are now no "Difference Sheets" outstanding and I have been informed, by 
letters from the Third Auditor of the Treasury, that all of my accounts covering the 
appropriations for 1885, for 1886, and for 1887 have been closed, to include February, 
1887, a period of twenty months. 

INSTRUMENTS PURCHASED FOR OFFICIAL USE AND ISSUED. 

Two thousand and two instruments of various kinds have been purchased during 
the year for the use of this service, and two thousand three hundred and eight instru- 
ments have been issued since last report. 
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AVERAGE COST OP MAINTAINING STATIONS OP OBSERVATION. 

The average cost of maintaiDing each regular meteorological station daring the 
year (exclusive of the cost of telegraph service and the pay and allowances of the 
enlisted force on duty at each) has been $279.64. The station costing the least was 
Raleigh, N. C, $2 only being expended thereat daring the year; the station cost- 
ing the most was Chicago, 111., at which the sum of fS95.87 was spent during the 
year. 

CORRESPONDENCE. 4 

The total number of letters received during the year was 30,301, containing 60,183 
in closures. 
The total number of letters sent was 31,266, which included 2,200 indorsements. 

SHIPMENTS. 

In the packing and shipping room there were 12,921 distinct shipments made 
through the Quartermaster's Department by mail and by express. 
There were 5,124 letters and parcels sent by registered mail. 

PACKAGES RECEIVED. 

Packages by mail 1,381 

Packages by express..... , 401 

Packages by freight 1,870 

Packages through the Quartermaster's Department 338 

Local consignments 1,196 

MACHINE-SHOP. 

The usual quantity of work has been done in the machine-shop in the manufacture 
and repair of instruments and in repairs about the ofiGlce. It, however, has been your 
policy to confine such work to small jobbing and repairs and to have all large'jobs 
done outside, after due advertisement and an opening of bids ; this being also rendered 
necessary owing to the limited force employed in the shop and the character of the 
work to be done. • 

CARPENTER-SHOP. 

In the carpenter-shop almost all the boxes for shipment of supplies are made and 
jobbing and repairs about the office are done, and the men employed therein have 
been kept busy during the year at such work. 

During the year the plan was tried of having the packing-boxes made in lots of 
various sizes by outside parties, under due advertisement and the opening of bids, 
and it is believed that the result has demonstrated the wisdom of such- a course and 
the advisability of continuing the practice. 

LIBRARY. 

The library has received during the year, by purchase, exchange, or gift, 475 vol- 
nmes, and now contains 10,320 volumes, exclusive of pamphlets, which, altliough cat- 
alogued, have never been numbered as books. 

On June 5, 1888, Mr. O. L. Fassig was appointed bibliographer and librarian, re- 
lieving Sergeant Gr. W. Merrill. 

APPROPRIATIONS. 

The condition of the appropriations (disbursed by this office) for the fiscal year 
ending June 30, 1888, with the expenditures thereunder and the balances, with prob- 
able demands on such balances, report of which is required to be rendered by the act 
of Congress approved May 20, 1820, is as follows : 

Appropriated : 

Observation and report of storms $288, 518. 75 

Signal Service : 

Kegular supplies 57,151.85 

Incidental expenses 772.00 

Transportation , 23,300.00 

Barracks and quarters 85,440.00 

Subsistence 148,000.00 

Medical Department 3,200.00 

Signal Service of tlj9 Arjny 8,000.00 
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Expended: 

ObseryatioQ and report of storms $177,564.58 

Signal Service : 

Regular supplies *53,638.42 

Incidental expenses 178.68 

Transportation *17,858.80 

Barracks and quarters 82»712.11 

Subsistence 143,464.00 

Medical Department 2,527.90 

Signal Service of the Army 1,897.59 

Balances : 

Observation and report of storms 110,954.23 

Signal Service : 

Regular supplies 3,513.43 

Incidental expenses 593. 32 

Transportation 5,141.20 

Barracks and quarters 2,727.89 

Subsistence 4,789.00 

Medical Department 672.30 

Signal Service of the Army 6, 102. 41 

Probable demands : 

Observation and report of storms 95,500. 00 

Signal Service : 

Regular supplies , 500.00 

Incidental expenses 15. 00 

Transportation 5,000.00 

Barracks and quarters 150. 00 

Subsistence 150.00 

Medical Department 600.00 

Signal Service of the Army 6,072. 02 

Of the appropriations "without year,'' the amounts expended therefrom, the bal- 
ances on hand, and the probable demands are bhowu, as follows : 

Appropriated : 

Establishing signal station. Point Jupiter, Fla $17, 000. 00 

Repair Signal-Service cable, Columbia River -. 5, 500. 00 

Expended : ■ 

Establishing signal station, Point Jupiter, Fla 16, 031. 13 

Repair Signal-Service cable, Columbia River 449. 50 

Balances : 

Establishing signal station, Point Jnpiter, Fla 968. 87 

Repair Signal Service cable, Columbia River 5, OoO. 50 

Probable demands: 

Establishing signal station. Point Jnpiter, Fla 14. 00 

Repair Signal-Service cable, Columbia River 4, 978. 43 

Amounts aj^pro^Hated under the different heads for the support of the Signal Service, U. S, 

Army, for the fiscal year ending June oO, 1888. 

Legislative, executive and judicial : 

Regular clerks and messengers $10, 660. 00 

Scientific experts, clerks, etc.... 30,000. 00 

Rent ofbuildings for Signal Office 7,500.00 

Printing and binding 10,000.00 

Postage-stamps (allotted by Secretary of War) 800. 79 

Stationery (allotted by Secretary of War) 1 3, 873. 32 

Contingent expenses (allotted by Secretary of War) 7, 085. 42 

Sandry civil expenses — Observation and report of storms : 69, 919. 53 

Manufacture, purchase, etc., of instruments $10,000.00 

Telegraphing reports 138,000.00 

Expenses storm-signals 11,600.00 

Sea-coast telegraph lines 15, 944. 00 

Cotton-region reports 7,000.00 

Instrument shelters 2,000.00 

Rents, etc. , of offices outside of Washington 40, 000. 00 

River and flood reports 10,000.00 

Maps and bulletins 25,000.00 

Maintenance and repair of military telegraph lines 24, 000. 00 

Construction telegraph line San Francisco to Pt. Reyes.. 4, 974. 75 

288,518.75 

* Includes settlements made in the Treasury. 
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EstablishlDg signal station, Point Jupiter, Florida $17, 000. 00 

Repair of Signal- Service cable, Columbia River 5, 500. 00 

Pay, etc., of the Signal Corps: 

Pay of officers $34,180.00 

Pay of enlisted men 180,000.00 

Commutation of quarters to officers 5, 500. 00 

Mileage to officers..-. 4,000.00 

223,680.00 

Subsistence Department : 

Subsistence and commutation of rations, Signal Corps 148, 000. 00 

Quartermaster's Department, Signal Service: 
Regular supplies — 

Fuel for offices and for sales to officers . $6, 000. 00 

Commutation of fuel to enlisted men 47, 760. 00 

Forage for public animals 1, 805, 65 

Forage for officers' horses 1,365. 00 

Straw for public animals 112.00 

Straw for officers' horses 109. 20 

^ 57, 151. 85. 

Incidental expenses — 

Shoeing public animals $288.00 

Shoeing officers' horses 234. 00 

Blacksmith's supplies n. 100. 00 

Veterinary supplies 50.00 

672. 00 

Interment of officers and men 100. 00 

Signal Service : 

Transportation — 

Materials and funds $15,000.00 

Men 8,000.00 

Harness, and repairs to means of 300, 00 

23, 300. 00 

Barracks and quarters 85, 440. 00 

Medical Department : 

Medical attendance and medicines to officers and men 3, 200. 00 

Signal Service of the Army 8,000.00 

Grand total 930,482.13 

Note. — ^The foregoing statement includes amounts appropriated in deficiency act 
approved February 1, 18^8. (Public No. 4.) 

CLERICAL FORCE. 

On July 1, 1837, there were employed in this division 75 employes, 47 enlisted men, 
and 28 civilians ; the 75 employes being distributed as follows: Clerks, 29 enlisted 
men and 3 civilians; mechanics, messengers, and laborers, 18 enlisted men and 25 
civilians. 

On June 30, 1888, there were employed in this division 73 employes, 40 enlisted men, 
and 33 civilians, the 73 employes being distributed as follows : Clerks, 25 enlisted 
men and 5 civilians; mechanics, messengers, and laborers, 15 enlisted men and 28 
civilians. 



SEA-COAST TELEGRAPH. 



• 



Offices in operation and reporting direct to the Chief Signal Officer on July 1, 1887, 
13. All offices were transferred on August 1, 1887, to Lieut. W. D. Wright, Signal 
Corps. 

Receipts from July 1, 1887, to August 31, 1887, on which latter date I made my final 
account- current on account of sea-coast telegraph, are as follows: 

July $67.64 

August 64.91 

Total (deposited credit United States Treasurer) 132.55 

MILITARY TELEGRAPH. 

The number of offices in operation and reporting direct to the Chief Signal Officer on 
July 1, 1887, was 36. 

The offices closed during the year were Fort Spokane, Wash., and Spokane Falls, 
Wash. 
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Offices transferred during the year to Lieat. J. A. Swift, Signal Corps : 

Ashland, Oregon. Fort Bidwell, Cal. Linkville, Oregon. 

Astoria, Oregon. Fort Klamath, Oregon. Neah Bay, Wash. 

BIy, Oregon. Lakeview, Oregon. Pysht, Wash. 



Offices transferred during 

Bismarck, Dak. 
Brownsville, Tex. 
Cantonment, Ind. T. 
Carter, Wyo. ^ 

Custer, Mont. 
Fort Bridger, Wyo. 
Fort Bnford, Dak. 
Fort Custer, Mont. 
Fort Davis, Tex. 



the year to Lieut. J. H. 

Fort Elliott, Tex. 
Fort Laramie, Wyo. 
Fort Maginnis, Mont. 
Fort Reno, Ind. T. 
Fort Robinson, Nebr. 
Fort Sill, Ind. T. 
Fort Stanton, N. Mex. 
Fort Supply, Ind. T. 
Fort Totten, Dak. 



Weber, Signal Corps : 

Fort Yates, Dak. 
Glendive, Mont. 
Lakota, Dak. 
Lava, K. Mex. 
Marfa, Tex. 
Poplar River, Mont. 
Rio Grande City, Tex. 



Receipts from July 1, 1887, to February 29, 1888, on which latter date I made my 
final account-current on account of line receipts, military telegraph, are as follows : 



Month. 



July 

August 

September 
October... 
Kovember 
December 



Amount 



$B90. 83 
330. 31 
283.44 
304.14 
101.93 
68.98 



Month. 



January 

February 

Total (deposited to credit United 
States Treasurer) 



Amount. 



$36.28 
11.97 



1,617.88 



The number of miles of telegraph line sold during the year was 351-iV; amount 
received for same, $930. 10. Number of miles of telegraph line transferred to the Life- 
Saving Service, 140. 

FORMS. 

The work of estimating for forms and issuing them, for the great variety of work 
carried on by the Signal Service, which not only includes forms for the several di- 
visions of the office or the Chief Signal Officer and the regular meteorological stations, 
but for voluntary observers. State weather services, disp laymen, cotton-belt observ- 
ers, special river and rainfall observers, thunder-storm and tornado reporters, mili- 
tary telegraph lines, and acting signal officers, was, in November, 1887, assigned by 
your orders to one clerk; and the whole stock of blanks was thoroughly overhauled 
and many forms found to be obsolete eliminated, and the numerous forms of the sev- 
eral classes were gathered together and properly arranged. 

• The number of requisitions filled has been 1,8.35. The number of packages sent out 
by mail has been 4,184. 

CONTRACTS. 

As required by the act of Congress approved April 21, 1808 (Statutes at Large, vol. 
2, p. 435), I submit herewith list of contracts made by me during the fiscal year end- 
ing June 30, 1888 : 



With whom made. 

• 


For what purpose. 


With whom mads. 


For what purpose. 


E. E.Bider 


Furnishing stationery. 

Do. 

Do. 

Do. 

Do. 

Do. 
Furnishing fuel. 
Furnishing furniture. 

Do. 

Do. 
Furnishing fuel. 

Do. 

Do. 

Do. 
Furnishing forage. 

Furnishing wire. 
Building house at Point 

Jupiter light-house, 

Fla. 
Cables, at Martha's 

Vineyard, Mass. 


Western Electric Co . . - 

Thos. CBasshor & Co. . 
Charles J. Gary & Co . . . 
Avil Printing Company, 
Charles J. Gary & Co. .. 
Crane & Co ............. 


Cable, at Columbia 


Wm. Ballantyne & Son.. 

Easton&Bupp 

Thomas G. Hood 

William A. Wheeler, jr . 

Cyclostyle Company 

Uewall &. Jones 


River, Oregon. 
Boiler and engine. 
Weather symlMls, etc. 
Forms No. 106 bb. 
Bed-plates, etc. 
Flags. 
Do. 


L. D. G-eneste 


M. G.Copeland &Co... 
Bulliley, Kaiguel & Co . 
Wm. Ballantvne & Son. 
Hutchinson-Willi a m s 

Livery Company 

D.M.Tate 


W.B. Moses & Son 

B.F.Guy 


Paper, etc. 
Do. 


l<Yank J. Eakin 




Dennis Crowley 

G. A. Booker &. Co 


Forage. 
Do. 


C. J.McRae &Co 


J. T. Hamer 


Do. 


John A. Midgett 

John A. Boebling's Sons 

&co : 


Edward Drinkwater — 
A. J. Stowe 


Do. 
Do. 


E. J. Griflath & Co 

Crane & Co ............ 


Printing presses. 
Heliograims. 
Telegraph supplies. 

Uo. 

Do. 
Stationery. 


A.D.Pitts 


The E. S. Greeley & Co . . 


The E. S. Greeley & Co. 

James B. Lambie 

J. U.Burket & Co 

E. Morrison 
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With whom made. 


For what purpose. 


With whom made. 


For what purpose. 


Thomas G.Hood 

Janea B. Michael 

HflTirv MetiTcen r . 


Stationery. 
Do. 
Do. 
Do. 
Do. 
Do. 


William J. C. Dulany . . . 
William A. Wheeler, Jr. 
Wm. Ballantyne & Son. 
Morgan Envelope Co... 
D.w. Glass 


Stationery. 
Do. 
Do. 


Caliban & Gartlan 

£a8toii Sc Rudd ......... 


Do. 
Da 


Icider & Addison 







PROPERTY RESPONSIBILITf. 

Daring the fiscal year ending June 30, 1887, an effort was made to transfer to the 
enlisted men of the Signal Corps the absolute responsibility for all pnblic property at 
the stations at which said men might be serving, and thns relieve the property and 
disbursing officer of carrying on his returns vast q^uantities of property, most of which 
hd had never seen. The plan submitted was in analogy to that in force in the Ord- 
nunce Department. The matter was submitted to the honorable the Secretary ef 
War, who referred it to the Judge Advocate-General for an opinion, and that officer, 
while fully realizing the fact that the disbursing officer of this service should be re- 
lieved, yet felt constrained to decide against the plan, for the reason that Congress 
»\i le, by special legislation, could transfer the responsibility for public property to 
au enlisted man. 

On March 8, 1S88, the matter was again brought to the attention of the War De- 
partment, and a draught of an act (analogous to section 1167 of the Revised Statutes, 
which governs in the Ordnance Department) was submitted, with the request that 
the matter might be brought to the attention of Congress: the War Department 
most favorably considered the request, and a bill (H. R. No. 9907) was, on May 8, 1888, 
reported by Mr. Townshend, from the Committee on Military Affairs, which will, if 
passed, bring about the desired result. 

OFFICk AND STORAGE ACCOMMODATIONS. 

I have the satisfaction of reporting that the repeated requests made to Congress for 
office and storage accommodations have at last been heeded. On February 25, 1888, 
H. R. No. 4359 was passed, appropriating the sum of $150,000 for the purchase of a 
site (the northeast corner of square No. 25, bounded on the north by M street, on 
the east by Twenty-fourth street, and south and west by the grounds ot the Columbia 
Hospital), including the building thereon, for the erection of the necessary store- 
houses for the use of the office of the Chief Signal Officer. The erection of the addi- 
tional buildings required is now in progress under the direction of the Supervising 
Architect of the Treasury Department, and it is hoped that the removal to the new 
quarters may soon be effected. 



METHODS OF BUSINESS. 

It is proper that I make some allusion to the changes in the methods which have 
been suggested, and, with your hearty approval, put in operation in this division 
during the year, by which it is believed the fiscal business of the office is disposed of 
with the greatest degree of correctness and promptness with the least expenditure of 
time and Tabor. 

(1) Abolishing the sendiog of vouchers to the examiner's office for entry, prior to 
payment. 

(2) Changing the method of issuing letters of authority, requiring them in all cases 
to be signed by the Chief Signal Officer or by the officer temporarily acting in his 
siead. 

(3) The issuing, at the beginning of a fiscal year, of a special order covering all 
fixed charges. 

(4) Discontinuing the entry of accounts received in the letters-received book, and 
in lieu thereof the opening ot a bill book. 

(5) Adopting a special form of receipt for property shipped, thus avoiding the ad- 
ditional invoicing of such property. 

(6) The adoption of a special form for inventory and inspection report, thus en- 
abling observers to drop at once property inspected and condemned by inspectors. 

(7) Changing method of payment for commutation of fuel, commutation of quar- 
ters, and commutation of ratioi«s ; adopting a form of receipt similar to that used by 
the Pay Department. 
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(8) Rendering by the property and disbursing officer of a semi-annnal return of 
property in lieu of quarterly returns. 

(9) The consolidation of the various kinds of property on one return of Signal Serv- 
ice property. 

(10) Discontinuing the practice of sending letters of transmittal with checks. 

(11) Discontinuing the making of copies of accounts-current and abstracts of pur- 
chases and expenditures for the office liles, the information being accessible in there- 
cords of the office in pther shape sufficient for all necessary purposes of reference. 

(12) The designation on the accounts-current and abstracts of purchases and ex- 
penditures the title of each appropriation, as printed in italics in the annual ** Di- 
gests of Appropriations/' in lieu of using all the subHitles of such appropriations, tins 
saving much unnecessary work. 

(13) The omission of the name of the payee of a voucher from the abstracts of pur- 
chases and expenditures, the number and amount of the voucher being considerei a 
sufficient identification of the account. 

(14) The abolition of the useless briefing and notations on the back of vouchers. 
There have been other recommendations made and adopted, but the ennmeratioi 

of them in detail would require more time and space than I consider it proper ia 
spare at this time, especially as those mentioned are sufficient to indicate the chai- 
acter and extent to which, under your administration, the work of reform has beei 
carried. 

RECOMMENDATIONS. 

I can not permit this opportunity to pass without inviting attention to a few sug- 
gestions having in view a more efficient and economical administration of the pub- 
lic business. 

(1) The present rules in regard to bids require that they be submitted in dupli- 
cate ; abstracts of proposals are also required to be made in duplicate, and in a large 
number of cases the cost of the clerical work required to j)repare the papers equals, 
if it does not exceed, the cost of the article or service for which the advertisement 
was got out, besides involving delays of from ten to thirty days. If the approval of 
the War and Treasury Departments can be obtained, I would suggest that where 
the amount involved is $50 or less, the mode of purchase or employment be left to 
the discretion of the disbursing officer or the officer required to make the purchase 
or secure the service. 

(2) I would also suggest that in no case bids be called for in duplicate, one copy 
of the bids, one copy of the abstracts being all that is necessary for the security of 
the Government or the protection of the disbursing officer ; the abstracts to be filed 
in the Treasury Department at the end of the fiscal year, or wh«n the last voucher 
incurred under them has been paid ; in the mean time the certificate of the officer 
on the voucher (if it passes the administrative scrutiny of the head of the bureau) 
as to the facts in the case to be sufficient. No accounts should bo suspended for merely 
hypercritical or technical reasons, as the suspension of an account for such reasons 
often places the disbursing officer in a most embarrassing position. To accomplish 
this, I would recommend this matter be submitted for the approval of the War and 
Treasury Departments. 

(3) Under present rules, five copies of each contract have to be made, and they 
are disposed of as follows: (1) One copy to the party of the first part, (2) one copy 
to the party of the second part, (3) one copy to the proper Comptroller of the Treas- 
ury, (4) one copy to the head of the bureau, and (5) one copy to the returns office 
of the Interior Department, and this is the rule, no matter whether the amount in- 
volved is $500 or $500,000, and in my judgment one or more of these copies could be 
dispensed with without impairing in the least degree the security of the Govern- 
ment. In fact, my experience has been that in the majority of cases an offer and 
acceptance is a sufficient protection to the Government, and the making of five copies 
of contracts for small amounts is a useless formality, involving time and labor with 
no corresponding benefit. 

(4) I would also recommend that the entry of letters received in record books be 
discontinued, as the numbering of such letters in regular sequence, and the keeping of 
copious index books of names, places, and subjects (all of wfiich are now kept), would 
seem to be sufficient for all practical purposes. 

(5) Under the present organization of the Signal Service, it seems to me much 
confusion results from the fact that there are no less than three different disbursing 
officers, under the direction of independent chiefs, who disburse the various appro- 
priations, and I would suggest that steps be taken to have the disbursement of all 
the appropriations made for the support of the service placed under the disbursing 
officer detailed for duty with the Bureau, for economical reasons, if no other. 

(6) All accounts of the Signal Service should also go for examination to the same 
Auditor and Comptroller, and not some to one set of accounting officers and some to 
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another. At present all medical accoants go to the Second Auditor and Second Comp- 
tfoller, while all others go to the Third Auditor and Second Comptroller; the result 
is that an entire distinct set of papers, vouchers, abstracts, and accounts-current have 
to be made solely for the medical vouchers. 

(7) It is suggested in submitting the estimates for the fiscal year ending June 
30, 1890, that Congress be asked to consolidate the several sub-appropriations under 
the general appropriation '^ Observation and report of storms,'' appropriating one 
aggregate sum thereunder, in lieu of the present plan of making a dozen or more 
small specific appropriations. It is believed that under the plan suggested a much 
more efficient and, I really believe, economical service can be secured. 

(8) So long as a military force is maintained, it is suggested that any moneys for 
pay, for commutation of quarters, for commutation of fuel, and for commutation of 
rations be appropriated under one general head, to be designated *' Signal Service 
pay, etc.,'' and that the amount be disbursed by one disbursing officer, by one check, 
monthly, to each man entitled thereto, on one set of properly certified vouchers. 

(9) Attention is invited to the fact that there are no less than six different rates in 
force for the various commutations of rations, of quarters, and of fuel for the enlisted 
men of the Signal Corps; and, in my opinion, an effort should be made to equalize 
these allowances and have one uniform rate established under each of the several 
commutations — thus, for commutation of rations $30 per month, for commutation of 
quarters $20 per month, and for commutation of fuel $9 per month — for the reason that 
there should be no difference in the pay of the men of the Corps, no matter at what 
station serving, except that caused by rank and length of service, which is now estab- 
lished and regulated by law. 

(10) It is also recommended that action be taken to secure to enlisted men of the 
Signad Corps, when traveling, a fixed and definite rate for expenses, in lieu of sub- 
sistence, etc., and for flat purpose I would suggest the following draft of a pro- 
posed proviso, to be inserted in the next appropriation for transportation : 

''Enlisted men of the Signal Corps, when traveling under competent orders, chang- 
ing stations, or inspecting special stations and otber detached dafcy in connection 
with the Signal Service, shall be entitled tp transportation in kind, or, if no trans- 
portation be furnished, to a re-imbursement of the cost thereof, actually paid by 
them for travel fare by the usual conveyance, inclusive of transfer to and from 
railway stations, not exceeding 50 cents for each transfer, and of one berth in sleep- 
ing-cars, or on steamers (when an extra charge is made therefor). They will also 

, be entitled to re-imbursement for the actual cost of meals and rooms in hotels and 
eating-houses, not to exceed $3 per diem for each and every day unavoidably con- 

- Bumed in travel, or V(rhile on duty under the orders, including all absolutely neces- 
sary delays. The re-imbursement or compensation under the orders shall be in lieu 
of any commutation of rations, commutation of quarters, and commutation of fuel to 
which the men would otherwise have been entitled during the period required in 
obeying the orders." 

(11) With a view of reducing unnecessary work, I have the honor to suggest that 
the ** return of property," now rendered quarterly by observers, be hereafter ren- 
dered semi-annually. This change will save the examination of over three hundred 
returns each year. 

(12) Attention is invited to the fact that there are at present in this office no less 
than five record divisions, each having a separate and distinct series of numbered 
letters. Such a system can only result in confusion, and I renew the suggestion I 
made some time ago, that a record division be established, under an efficient clerk, 
consolidating so much of the work of the several divisions as relates to the receipt 
and disposition of letters received. 

STATUS OF WORK. 

The work of the entire division is well up to date, and I most cheerfully commend 
the clerks and employes of the division for the faithful and efficient manner in which 
they have performed the duties assigned to them. The exigencies of the service have 
required the relief of some clerks during the year, and in some cases special report 
had to be made of the inefficiency of others. 

Under section 194 of the Revised Statutes I have the honor to report that the serv- 
ices of none of the clerks can be dispensed with without detriment to the public serv- 
ice, and I consider that the removal of any individuals, and the appointment of others 
in their stead (except in cases already specially brought to your attention), as not 
required for the better dispatch of business. 

I am, very respectfully, your obedient servant, 

F. B. Jokes, 
Captain and A, Q. M., JJ, S. A., P. and D. Officer^ Signal Service. 

The Chief Signal Officer. 



REPORT OF THE CHIEF SIOSAL OFFICER. 



APPENDIX No. 17. 

M^aaikln andgearlji meteorological aummarteg at etaliOM 0/ tht Signal Seri'iO' 
ABILEKE, T£S. 
[Ulitnde, 32° 1*' N. ; looEitude, MO IS' W.] 







««or 










Te 


mper 


.u. 








!>., 


|Wl 


I 


KulAti 


s 








1 










U««i. 


















i 


a 








a 


















« 


a 


§ 
























a 








-i 






a 


a 


a 


^ 




2 


a 


a 


S 


a 


a 




« 


s 


a 


^'^ 












1 








„ 




n 


„ 


n 





°i i 










































w'wSwa 






















































































































































































































































































































































































































■ii 


■'■' 


sb.v 


/i.j 


W.« 




m 


• 






4J 


41 




* 


.1 


*"j- 

















ALBANY. N. T. 




































■>■)»■; 


IB" 


31.0 00 5 


■11(1 


m' is' 31 81 10 2 






11 


,j 


™ 




71 


Tl 




oJ 












































































































































































39.023 




































































































































































































































































































Y.- 


■"■«*l"-- 






W.i 


4b. a 


4,.<, 


"r" 




"■• 


■' 






-i» 


"1" 


73 SB. 70 






, 


■,',, 








17.0 la.l 


ir- 




,.|-, 


1" 




n 


^ 


TO 


, 




M 


SI 


PHI" 






































































































































































































































































































































28. 30' 




















JO Oi 














i.:<> 


N, 




30.21 


28. 8i 


31.1 


38.2 33.1 


33.1 


6i 


1 


39.= 27.- 


a 


29 M 


27 


«2 




81 


71 


2.71 


DM 




Tflflll 










mi 






















4 17 




Y.. 


^^.3. 


30.28 








40. 




■"•""■' 






d4 






»1 










NOTB.— Thia append ii 
coLaminlmiiiBdislelvuq 
I. attari of the nlpbabet 1 






EEPOBT OF THE CHIEF SIGNAL OFFICER. 



APPENDIX No. 17. 

Monthtu and yeartg meteorological tummariea at atations of the Signal Service, I-. 5. Army. 



ABILENE, TEX. 
= 1718. T=ei. A-53.] 



(in t™t^). ■"■'°^- 


Koiubor of doj-s— 




a i 

i e. 
2.13.0 

t.eG.B 

3.B2.T 
4.t 4.Z 

5.6 5.1 
S.9 5.1 

i.0 3,'i 

1.7 4.7 


a 
P. 

a 

a; 

3.2 
14 

3.i 

2!; 

1 


1 

2.6 

;■' 
!d 

.1 


s 
1 

1 


3 

... 

6! 

it 


i 

1 

a 


1 


1 


! 
1 


1 


1 
1 


1 


1 

1 


i 


1 

i 


1 


1 
19 

1 
1! 


1 

II 

1; 
1.1 

t 


1 
i 

3 

2 

( 

I 


1 




1 
% 

1 

< 
I 


i 

1 

S 
( 
i( 


1 




1 


1 


1 


11. 

N.' 


SW. 

sw-; 
s: 

L 


14 


21 

s 


^ 


I 

i: 
I 

1 




30 

IS 

17 


8 
3 


! 

B 


e 

3 
3 

3 

4 

2 


J: 

M. 

1 

















































ALBANY 


X 


Y. 






























a^^s. T=n. A=Bo.) 




.. 




.,U 


,-T, 


, 


^ 


in 






^ 






.'. 


^ 


;,« 


,1 


„ 


,.u 




«| « .It 




















































































































































































































































?S 


M 


ix 


a.«M 




,v 
















J^ 


1? 


Ifl 


in 


in 










































































































































































































I^t. 


6.1 




"■"• 








14^ 


,;i 


14 


121. 


2tl 


ii 




Ui. 


B^ 


































1 1 



11.1 


S.i.|7,. 




38 SE. 


W. 




J ,? 


13 




30 


18 




I 


1* 


18 




22 


25 


31 








J. 




fiS-ilif! 




31 NW. 


^S^ 












8 














22 


)i 








M. 


















































ti 


J-J 




tJ! 


? ^ 


^^ 




1 i 


7 


8 


IS 


18 


'fi 


fl 


IS 
















i 


T 


















































L7 




19*8 


8;3fl2 


3t W.,K 


■w. 




w 


11 


16 


38 


10 




3 








13 




1) 







1 


(")■. 


r,fl 


7 7je.6;7.3 




38 V^-^" 


JNW. 




4 11 


V 


1: 


\; 


^ 




1 


1 






11 


4 


22 






( 


N. 










w. 












r 


























■■■"M" 


78.632 




IV. 


<w 




lU 








* 






las 




]U4.t>i' 


"* 




^- 


'^ 





REPORT OF TOE CHIEF SIGNAL OFFICER. 

Moathly and yearln ateUoiological suwmories— Continued. 
ASTORIA, OREGON. 
[LBtimfle. M» OT N, ; loneitada, 134o W.l 





p 


r«„«c. 


Tempermlnre. 


Dew point. 


BeUtlve 
hnmldltj-. 


^«lpi- 1 


i 


1 


j 


J 


B 




A 


1 


1 
s 


J 


Umq. 


■ 




= 


s 
a 


a 1 


1 


1 


1 

1 


s 
1 


1 


a 

1 

a 




In. 


Jn. 


j». 


= 


In. 
18,2; 

ie!l' 
6.8! 

0:7; 

B,i: 


In. i 






































t" 


w'.irr. 

iS 

M.1I8 
30.012 
30.009 
30.120 
30.03 


Ir 

30.43 
30.00 


so" 5 
M.60 
29. 72 

mo 

10.86 
20.60 

29. H 
29.19 


43.1 
13. S 

55.0 
52.8 

*2.' 


U.6 
M.l 

68.! 

01,0 
00.2 


47.3 

5b!: 

BO. 6 

co-e 

48,. 


48. 

:: 

45,5 
43.1 


81 

61 


31 
31 

4S 


Bail 

85. S 

60.2 
48.0 


5i:i 


41 

: 

40 


42 42 

48 4; 
65 54 

49 50 

43 4! 


£3 


81 ;5 
71 j^ 

8' » 
9 >6 


3.18 
1.19 

1.02 

=3 





































ATLANTA, GA. 




















ILatilnde. 33° 4yH. ; lunsitadc, 81" 23' W.] 


T 


i8fl,MI 


29.32; 28,54 










b:4k,5::ii.i 








































































































































































































































































































































































































































64. 07. B 




01,2 


lUO 


" 


70.; 51.0 


48 


M 


"I" 








«u 





REPORT OP THE CHIEF SIGNAL OFFICER. 



ifonthlg and yearlij meteorological aammariBa — COQtmued. 
ASTORIA, OREGON. 
[H=20. r=30. * = 5S.l 



Clondlneu 
(in toathB). 


Wind. 


Nnmberofdayii- 




, 


i 

a. 


1 


1 


1 

■3 


f 

1 


5 


1 


i 


1 
1 


S 

H 


i 

■3 
1 


3 
1 


1 
1 

1 


1 


1 
1 


J 

5 


1 


1 


3 


1 


ills 

Ills 


111 

H 'I a 
























































































9.\ 
7.0 


7.; 
a.i 

J. 3 

s.e 


7.: 
6.: 

I 


e.. 


IB 

*,!87 
4,359 
4,2« 


1 

IB 

M 

30 
48 


8W.' 
NW., W 

m 

sw. 


if: 
ll 

sw. 

HE. 

sw: 


i 


25 


1 


li 

10 

i: 




41 

39 
23 


1 

2 

1 


uo 
a 

24 




1 

a 

! 
7 


31 

: 


II 




23 i 
31 (1 U U 
12 

8 0' 

::i 

24 U 


Hi 

oj: 

1 «A. 
OS. 

ON. 













































i.]M 


'■«|«^ 


«.«8B'32 


NW.,W. 


NW. 


2 




1* 






13 




23 




11 


]* 




Sis 


i-- 


n i 


o'j. 














































S'OT*" 


i'?k'i 












in 


ifl 




'i 


20 
















H 


n 7 




Llko 


iib"? 


a'.m\-ia 


A 








"^ 


,J 


\tl 


n 








^3 




,'f 




17 






h't 


il 


















































2. « 4. 




t*"- 


^V 






r 


^0 






10 






{i 




J 










i ss- 


Ut" 


t'Mt 












?J 


"" 




^^ 


17 


1« 




14 


» 




J] 


n 




,^ 


oi «i' 


l-i]*.' 


i.v\*.l 


B3,fl57j.. 










10» 


LJM 


Ml 


103 


220 


2J2 


2 


120 


m 


do 




iv 




=9,2l|32| 0|Y. 



REPORT OF THE CHIEF SIGNAL OFFICEB. 

Monthly and i/earlj/ meteorological tnmmariea — Contiaaed. 

BiLTlMORE. MD. 

[Latitade, 39° 18' N.; longltade, 76= 37' W.J 









W 




O.BS 


?t 






%fS s 


























































































Sri.llB 2iL7» 27.GI 








































































J .. 


■28.HM) 28.a7i 2T.D; 








10. -J 












W 












4.4 1 




A.. 


!8.100[28.4b| 27.61 


se.a 


72.. 


U.I 


M.I 


91 


37 m.i 


u.: 


fi: 


67 


f)f 


50 


8i 


SI 


75 


H 


1.82 C 


43' 












w. 










4S.S|4^ 






























































































































;8.ie5 




2l.i,l 


au.« 


... 




J6,U 




26.S|!7|31|3(. 




HI 


M 


■II 









J .. W.llffl 


27.81 


88.85 33.3 


3ft 


] 36.1 


n6.2 


55 iJ 43.7] 28. 4 


1 


1 


83 


_ 


.. 


..»!.. .J 
































M.37 
M . 7 










































































































»!J 






































































































































































27S 






























''■''' 






51.4 


Hr-l"'-"'i" 




''* 


4b 


b4 


bH 





EBPOKT OF THE CHIEF SIGNAL OFFICER. 

Monthly and yearlij meteorological aHmmariei — Contioned. 

BALTIMOEB, MD. 

[ff=45. r=75. ?i = OB.l 



CI»adiDe» 

(Id teutbaj. 


Wind. 


Somber of d»j8- 




B 
•i 


B 

B. 


s 

a. 
S 


i 


1 
1 




J 
1 


11 


1 




1 


- 


1 


5 



3! 


1 

10 


1 

i 

s [ 

G 1 
fl 1 


i 

8 
5 

11 


1 


j 


1 


i 

1 


j 

i 


6 

1 


1 

3 




! 


1 
1 

1 


5. 


1 

1 
5 




J.7 

a- 


(.1 

5.: 
1.: 

i!i 
s!: 


60.77: 


2» 


Is 


NW 
SE.' 

1: 

if 


7 
S 

« 

2D 

11 
8 


11 
li 


2 

le 


7 

21 
13 

J 


! 

i: 

3 


J 


12 

i 


( 

1 
* 




1 






?2 

2 


B 

I 

1 

,^4 




J. 

F. 

a. 

M 

J: 
1 

































BISaAECK, DAK. 



REPORT OF THE CHIEF SIGNAL OFFICER. 

3Ionlklii and starly mtteorological tuniiiariea — ContiDned. 

BOSIOX, MASS. 

[Latitude. <30 2r N. ; lonicitade. 71o V W.l 





11), (MW 


Sfi™ 


29. 7S 


M? 


„„., 










fifl n 


40 11 


..u. 




^ 


00 


ni'ffl 


81 


n- 


nil 


























































































































































































































































































































































































































30.11 


^d 




bi.i. 






; 04 


3 80 


40 






Ul 




O'i 


B2 


01 


V3 




W 


1-711 


].4{ 




30.018 


30.50 


20. s; 


SI. 6 


61.7 


66 


3 58 


5 70 


M 




49. « 


49 




S3 


E2 


83 




88 


se 


4.80 


a. 07 




29,058 


30. M 


28 93 


oa.4 


77.3 


00 


5 71 


1 03 


2fl 


79.0 


.... 


64 




M 


« 


.3 




90 


S4 


».87 





















CAIEO, 


ILL 
























[Latitude, 37 


" 0' N. i longitude 80° 10' W. ] 






J. 


29.702 


30.28 


28 08 


28.1 




33.1 


33 


T~6a 


_j 


4t.3 


24.9 


22 




24 


23 




57 


72 


69 


2.15 


1.65 


F. 


20.79^ 


30.25 


K.» 


30.: 


«;■ 






1 7; 




50.4 


31.; 


35 


3 


35 


35 




eg 














29.0- 


29.31 




63.1 










65.5 


40.; 








33 




SI 








0.58 


A. 


i.'o.'e*! 


30.93 




52! 1 












60.2 




42 


4 








45 




68 




1.50 


M 


30.605 


».»9 


as! 33 


84.1 




69:8 


7( 


1 8 




78.8, 


62!! 


61 




8:; 




















20.83 


28.39 




Sl.< 










82. ?■ 


6S.I 






66 


61 


8! 










1:51 


jl 


2o!a2a 


20.77 


30.46 


73.1 




79^0 








30.2 














5; 




72 






A. 


20.814 


29. a 


M.4; 


70.; 


aa!: 


77.3 


71 






88.1 


68!; 




82 


65 


63 








61 






S- 


20.083 
























5> 




5B 


80 






61 




0.95 








2o!4: 


48! 1 




































s'- 




3o>a 


20,3; 


30,1 




46:3 


4t 


a 7! 








30 




















D. 




















44.7 




28 


2; 


2B 




71 






7; 


4.12 


1.81 


Y. 


jaBM 


30.32 


2&9I 


52.1 


64! 3 


^ 


f^ 


2 01 


_*' 


67.1 


4o:» 


4S 


" 




46 


70 


— 


— 




26.76 





REPORT OF THE CHIEF SIGNAL OFFICER. 

Monthly and yearly meteorological lammariei — Coatinaed. 
BOSTON, MASS. 



WAB 8S— VOL IV- 



EEPOBT OP THE CHIEF SIGNAL OFFICER. 

Montkls ""^ yearly -meteorological «atnmat-iM — Contianed. 

CAESOK CITY, HEV. 
ILstitnde, 39° 8' N. ; loDgitade, 11B° iV W.] 





p„„™ 


lempetatnrB. 


Dew point 


Sdilj. 


Preclpi- 1 
tation. 


% 


i 




1 

3 


1 


a. 


1 


1 
1 


a 


Uun. 


5 


S 


B 


i 


* 


S 

a. 


E 

S 


1 




1 

1 


s 

1 


^ 


0. 


1 


1 




J». 


I.. 


In. 


o 


- 


. 




o 




,.. 


/,. 


































































































































































































































































































































































































































































26.5 


39.3 


36. B 


33.5 


6T 




46.0 


80.7 


18 


20 


IB 


IS 


S8 


46 




w 


2.08 


1.39 





































































CEDAE KEYS. FLA. 
























[Latitnde, 29°8'N,, longltnde. SS 


s-w.i 




fior,i» 




4fit. nri 


ll GDd 


f>ni 


70 




M1 






4n 


4H 






0.30 




































M. 


W.OU! 


































A.. 


m.m 


3Q.a8 


2l».l! 


63.7 


72 


4185.1 


67.; 


S2 


42 


7B. 


60.1 




59 


ec 


SO 86 Ge 


83 


78, B.63 


3.70 












































































































































































































































































































































































y.. 


HO.DGO 


au.M 




M.(t 




B es.e 


«U.4 


«L 




78. aj 8^.5 


1.1 


(12 


02 


"-- 


«!> 


OH 


81 


■""■'• 







J '30 1"1 


30 50 




11 7 


5fi q 


44 




70' J7 


53 4' 37 1 


'B 


40 


„ 




DT 


70 


n 


Tfl 


I "m 


J J,' 


































































































































































































































































































i .. 30. oa 






VU.. 




















U' 
















0.-30.000 




29.01 


01. n 


71.4 


8- 




SI 


4: 


78.2 


68.: 


61 


S' 


81 


fi- 


82 


64 


8: 


7i 


3.6S 




























4> 














Oft 














































y..)..... 


ao.8. 


29. 4B 


bi.i 


oa.J 


W 




u{ mo 


^' 


,iJ 


68, U 


68 


^' 


M 






m 


81 







EEPOBT OF THE CHIEF SIGNAL OFFICEE. 

ifoHlhlii and sedTls fiteleoTologUal summaries — Continued. 
r. HEV. 



Clondlnemi 
(In WaOiB). 


-Wind. 


Nmnberofd»y»- 




5 




a 

d 


1 


j 


1 


1 


1 
h 


^ 


1 


1 


1 
1 


3 
1 


- 


I 


y 


1 


4' 


1 


1 

s 


i 
1 

S 


1 

a 


1 

1 
a 




i 


i 

1 












































































































































































































































































































































































































































































































































































3.1! 


8.B 


2.7 


a. 2 


























12 











25 



























































































(.2 


!■! 


^5 


?-s|j?? 


3b| nw. 


W. 


'i 


8 





isl : 


ij 




14 


!! 




!!■! 


! 


I 







OJ. 














































1.3 


i.a 


3.2 


3.B 


7,545 


^^SsE^S.( 






8 


7 




i: 


a 




IB 


' 














1 


o'a. 


S'? 


D.U 


U 


nn 


^Bn? 




SW. 






H 


u 


1" 


f; 








1! 


,; 




,', 







n 


5 


Kf 












^ 






in 


!f 


1 


'i 


* 






,J 


1! 


^1 


I 


'b 









,f 












































































































































































































S.^ 


4.1 


J^««, 








m 






iia 


Ub 
















^' 

























CHAKLESTON. S. C. 













CHAELOTTE 


fj 


f; 




























[a-.=8(l8. r.=ST. A=47.1 






5,: 




•.al a,fco 

S.B 4.38! 


a- 


NW. 


IS 


1 


i 


J 




i( 


31 


B 


•J 


le B 17 


1^ 




iS 




'I 




J 


! 


r. 


















































































































































fS 


t'i Ml 


Mii-ff 




A 


»A 




4 


,! 


^ 










-'■\ i\\\ 






15 












J- 






























































































n'w 




























































































11.2 












IM 


m 


"^ 




124 


Bi 


«J 


w 


<n lOB^isa 


lUl 




m 


6;« 


J8 


50 


f. 



REPORT OP THE CHIEF SIGNAL OFFICER. 

Monlhlji ami s^arlg meteorological summariea — CoDtiuucd. 

OUATTANOOGA, TENN. 

[IjHilodo, 30° 4' N. ; longimde, 66° IS' W.J 



CHICAGO, ILL. 













[LMItnde 


«•'. 


'N 


1 


ngit 


<te,8 




a'W.i 
















T.. 


as. 171 


29.72 


SB.G1 


,4- 


-02 


17 1 


,7.. 


,J-,= 


2ft 6 


8.1 


9 


15 


12 


12 


J,„ 


7, 


7» 


3.13 


1... 


F.. 
M- 

J.. 




29.99 
29.82 
29. B3 

29. SI 


28.8 

lis 


2B.1 
0,1. S 


20.2 
34.1 

si 


83; j 
63: i 


67.3 


I 


d 


35.1 
75.1 


28, 


3; 
49, 
6& 


!i 


a; 


51 


e 
7 

71 


I 
63 


71 


S 
61 


0.48 
1.3t 

1.63 


!4t 


J.. 


29.211 


29.40 


28. 9S 


71.8 


ED. 4 


-S.7 


7R0 


100 


" 


84.2 


66.4 


6: 


65 




63 


73 


62 




67 


I.Ofi 


0.45 


A.. 


2».2t9 


29.48 


28.91 


65.6 


7S.J 


7.., 


09.7 


98 


.. 


J6.5 


BO. 8 


57 


68 




*7 


71 


61 


67 


68 


3.35 


1.24 


o" 


as: an: 


29! T( 


28.91 


58. i 


<]c. : 




47! ii 


Si 


s 


5fl!t 


37.' 


S 


39 




P 


81 


01 


M 


71 


tm 


n'.g: 


N.. 


29.277 


29.96 


28.50 


3*. 8 


...I 




38.0 


07 




13,9 


26.4 


27 




38 


28 




" 


69 


71 


a 41 


0.66 


D.. 


sa,m 


29.88 


28.09 


26.3 


n.i 




28.1 


.. 




34 S 


.9.2 


20 


23 


23 


22 


77 


77 


81 




3.07 


L04 


Y,. 


20.25, 




23.29 




"■> 


"•' 


47.7 


- 




«■■' 


38.3 


37 


33 


38, 38 




« 




72 


29,13 





REPORT OF THE CHIEF SIGNAL OFFICER. 

Monlhly and yearly meteorological eammariel — Coutlaued. 

CHATTANOOGA, TENS. 

fn=i83. r=Ti, ft=eo.] 



1 




































1 




T 














































± 

1.63.1 


6, sii:ii> 

8,81S« 

7.65812 
9,B0StB 


1»V! 
1 


NW. 

5- 

NW. 
NW. 


i 
so 


■i 


'■ 


!! 


i 

7 




e 


35 


■ 


10 

j 


u 

12 
19 


2 
10 

s 

G 
2 
3 
fi 
3 

3 


G 

« 
' 7 

' 'S 

« 

9 


1 


22 
20 




6 < 
2 








H. 
A, 

f 

i 

D. 


1 













































CHICAGO, ILL. 



KEPOET OF THE CHIEF SIGNAL OFPICEB. 

MonUdij and yearly meteorologicai. tmmmartci — Contiaued. 

CINCIHNATI, OHIO. 

[LitllQde, 3Vt/yi.i longllnde, SI'> 3D' 'W.| 



13, OHIO. 
(Latitade, 41° W H. ; lotieltnde, 8t° 4! 



COLOBADO SPRINGS, COLO. 
ILatltnde. 38° St' S. ; loueitnde. 101° 47' \ 























1 


1 
































































































































































































pai 


































56. 1 
St". 


77.0 
78.0 
71.2 
M.3 
50. B 
38.1 


u!i 

36. B 
35.9 


te. 

71 






ijl 

1!! 


6i 
1! 


I 


I 


41 


* 

si 








t:. 








4a. 7».2| M.S, 
-IB, 64.3! 24.; 


si a 




















■"'1 1 


1 

















HEPOBT OP THE CHIEF SIGNAL OFFICER. 

Monthly and yearly meteorotogieal tutamaritt—ContiaaeH. 

cDJcrauATi, omo. 

|H=B2g, r=153. A=l«.) 



CloudinsM 
(la teuUia). 


wind. 


Knti.berotda.ja- 




S 

3.9 
7.9 


3 
d. 

'•! 

0.2 

•! 

1.9 


B 

S 

&.» 
3.1 

1:1 


1 
1 


. ! 

1 '^l 
H is 

7 21J34 

i.osntt 

4,48138 
4.eil29 

5,7S!'* 


a 


1 
f 


1 


1 
1 


1 


1 
1 


1 


13 

a 

18 

177 




a 

: 
l: 


u 

I 


1 

8 
2 
S 

7 
11 

si 


1 

1« 
ij 


5 s 
ij 

1 


1 

'1 

IS 

IS 
12 
e 

It 

1 i< 


i 

1 

.; 


! 

a 
2: 

: 

1 


1 

If 
i 

i 


: 1 


it: 

w. 

aw! 

3W. 


If. 

ME. 
NB. 

II- 


1< 

JO 

lis 


28 


2 

! 


2: 
22 

a 

2 
35 




J. 

OJ.' 


















1 



CLEVELAND, OHIO. 
lH=ew. T=Si. h-li.] 



COLOKADO SPRINtiS, COLO, 



















































T 




























































































































































































































































a.;^5.fts.] 


t;2' 


'-'.::'.'. 
























j 


i 




1 18 

1 « 
1 fl 

1 S 


: : 




! 

1 







A. 


n'tsas 


^-? 


























= if|! 


»■ 


1B|1,S|!.BJS.S 






















































1 1 











































REPORT OF THE CHIEF SIGNAL OFnCER. 

Monthly and yearhj meleorolog'tcal summaries— Co utinaed. 

COLUMBIA, S. C. 

[LBtitade, 34° 0' X. , loDgitade. 81° 3' W.I 





Dew poinl. 


Relative 
hmuidity. 


Preclpl- 1 




1 


s 
7 


lUta. 


3 




1 


i 


% 


s. 


3 


1 


1 


I 




1 


J 

a 




= 




. 


= 


• 


. 








In. 


In. 


























































































































i ;i 


« 


5; 


88 


09 

4! 


* 


6: 


1 


i 

4: 


ill 

Ml a 


R 


8; 


o'.s. 


1 












"" r'l" 




1 









COLUMBUS, OHIO. 
[LaMtude, 30= 88' S. ; longitnde, 83 



J. 

p- 

i 

J . 
J. 
A. 

1; 

T. 


».m 

».m 

29. IK 

sin* 

m!i81 


-29. 
29 
29. 
29. 
39 
99 

1 

29 
23 


SI 

*: 
a 

9D 
89 
90 


28.59 
28.49 
2M.E4 
SS.K 

38! 81 

II:! 

28.7! 


23.0 

«:7 

flO.B 

7a. 1 
4a.( 

48!: 


42! 1 

S8.< 

sa!; 
74! ( 

58.1 

59! i 


27 

sl 

si 
5; 


2 

^ 


21 

si 


84! 1:1 

08 14 

Ba 34 

BO 50 

91 49 

8 lOU CI 

6 9J 4; 

83 38 

3 83 20 

4 74 3 
S7 1 


38.1 
90!; 


17.^ 15 19 
40.1 30; 31 

88! B m; 8! 

^!4 Ml t- 

Sii 




38 7B' « 
«■ 78; li 

3U 771 55 


71 

S7 

«g 

08 

70 
B8 


71 

« 

« 
8 

sl 


! 
i 
1 


45 

80 
46 


1.51 

i!s; 

(l!91 

0:5 

0.10 
0.00 



CONCOKDIA, KANS. 
ILatitndo, 39= 35' N. ; longitnde, 97° 41' W.l 



J.. 


3S.5ia 29.11 


37. B9 


14.4 


28.4 


22.3 


21.7 


80 


-IB 


33.8 






10 


13 


f 


J„ 




V 


28.Sie 29.32 




ia7 


















































































SI.! 




















































































































































































J.. 


28, 0:;! 20.01 


28.«: 


43.1 


63.; 




53.1 












31 








N.. 


128,824 29,02 


2S.1' 


33.: 


60.5 


41.2 


41.7 


81 


■15 


54. 1 


29.1 






24^ 24 Oj 


41J5; 
































Jfl. 






• 




u.u 


WJ.1 


M.3 




10. 


-19 




40. « 






39| 39| 7. 


T 





EEPOET OP THE CHIEF SIGNAL OPFICEE. 



217 



Monthly and yearly meteorologioal 8ttfii9iMrie8--^Contiuued. 

COLUMBIA, S. G. 
[H=(m. T=72. fc=rfl3.] 



Cloudiness 
(in tenths). 


Wind. 


Number of days— 


• 


• 

a 


• 

CO 


« 

a 

o 


• 

s 


1 

B 

■s 


• 

a 

p 
a 

S 


• 

§ 
5 


Prevailing direc- 
tion. 


• 

1 


i 

it 


• 


.a 
g 

OQ 


.d 

1 


-»3 

eg 




00 


a 

O 


5 


• 


■ 

1 




• 

i 

a 
'S 


• 


• 

o 

CO 

o 

• 

1 


1 Max. above 90°. 
: 1 Thunder-storms. 


• 

2 

<5 


§ 

a 














,T. 
























































F. 
























































M. 
























































A. 
























































M. 


4.0 
5.9 
5.3 
4.7 
4.4 
3.2 
6.0 


5.1 
7.1 
6.0 


3.6 
5.4 


4.2 
A. 1 




























10 
2 

n 

13 

16 

16 

6 


12 
2U 
11 
14 
6 
11 
11 


4 
9 
9 

H 

9 

3 

14 











9 
19 
12 

5 
11 

4 
11 











. 





1 


11 
16 


4 

17 





J. 




























0.J, 


4. h 1 




























1013 


A. 


5.22.5 
5. 1 4. 1 
3. 2 2- S 


4.1 
4.5 
2.9 
6.1 




























5 





2 





OS. 




























oo. 




























ON. 


6.1 


6.2 




















* * 








01 D. 






























Y. 



























































COLUMBUS, OHIO. 
fJEr=:812. r=81. A =70.) 



1 1 

7.67.85.87.1 


7,344 


38 


W. 


S. 


4 


7 


3 


8 


26 


16 


22 


7 





3 


14 14 





19 


11 


24 








J. 


7.47.97.17.5 


7,582 


56 


W. 


s. 


6 


7 


8 


11 


16 


13 


15' 8 





2 


11 


15 





21 


5 


21 





2 


OF. 


6.96.96.96.9 


6,918 


51 


s\v. 


NW. 


13 


10 


8 


5 


12 


7 


lui 28 





3 


12 


16 





13 


2 


20 





1 


0,M. 


5.8 5.44.1 5,1 


6,626 


46 


AV. 


SW. 


4 


6 


8 10 


14 


23 


17 


8 





8 


16 


6 





8 





5 





3 A. 


4.9 6.13.4,4.8 


4,341 


32 


s. 


NE. 


14 


18 


13 


12 


7 


8 


11 


1 


11 


14 


6 





12 








010 


0,M. 


5. 5. 6 2. 54. 4 


4,680 


33 


w. 


SW. 


9 


12 


12 


12 


10 


14 


12 


7 


2 


12 


13 


5 





9 








4 


5 


OJ. 


3.14.9 4.l'4.0 


3,831 


45 


N. 


s. 


8 


15 


6 


7 


24 


15 


8 


8 


2 


11 


IG 


4 





9 








10 


8 





J. 


4. 3 4. 3. 13. 8 


4.308 


31 


NW. 


NE. 


20 


24 


10 


5 


7 


8 


9 


8 


2 


13 


14 


4 





9 





n 


8 


5 





A. 


5.95.74.75.4 


4.481 


30 


W. 


N. 


18 


14 


16 


8 


12 


11 


6 


6 





6 


16 


8 





10 








2 


1 





s. 


4.75.3|2.64.2 


5,922 


48 


s. 


S. 


17 


1 


1 


4 


22 


14 


21 


12 


1 


12 


13 


6 





5 





6 











0. 


5.35.44.0:4.0 


5,373 


32 


8W. 


s. 


2 


6 


2 


8 


28 


13 


20 


7 


4 


11 


8 


11 





10 


5 


13 





2 





N. 


7.0,7.1 6.7 6.0 


6,128 


39 


SW. 


S.,W. 

s. 


3 


4 


6 


17 


21 


16 


21 


5 





4 


11 


16 





14 


5 


20 











D. 


5.7&04.65.4 


67,537 


• - 




118 


124 


93 


107 


199 


159 


169 


114 


12 


96 


158 


111 





139 


28 


109 


30 


37 





Y. 



CONCOEDIA, KANS. 
tff=l,384. T-42. A=34.] 



3.44.62.4 


3.4 


6,48126<NW.,> 


N. 


17 


6 


5 


3 


16 


12 


10 


14 


10 


17 


11 


3 





7 


11 


31 


» 








J. 


5.05.643 


4.9 


5,07647 


NW. 


N. 


15 


11 


7 


5 


11 


6 4 


8 


17 


9 


12 


7 





7 


12 


28 








F. 


4.2 3.8|1.5 


3.2 


6,16839 
4,636 34 


NW. 


N. 


20 


7 


8 


4 


7 


12 


7 


11 


17 


17 


10 


4 





4 


11 22 


O'M. 


4. 54. 8i2. 9 


4.1 


S.,N. 
E. 


S. 


3 


3 


3 


13 


20 


6 


11 


15 


16 


12 


13 


5 





8 


0, 3 


1 


1 A. 


3. 6 4. 5,3. 7 


3.9 


6, 586J45 


s. 


11 


10 


5 


14 


17 


12 


1 


8 


15 


15 


10 


6 





6 








2 


5 0|m. 


5. 3 5. 9!3. 7 


5.0 


5,813 


38 


N. 


SE. 


11 


6 


15 


29 


19 


3 


1 


1 


5 


9 


14 


7 





9 


0; 


5 


2 


OJ. 


4. 1 4. 4 


2.5 


3.7 


4,951 


38 


E. 


S. 


10 


11 


9 


17 


21 


6 


3 


4 


12 


14 


14 


3 





10 


0! 015 


6 


OJ. 


5. 5 6. 


4.4 


5.3 


6,547 


40 


NE. 


SE. 


12 


12 


9 


24 


21 


2 


4 





9 


9 


14 


8 





9 


0! 


9 


4 


oIa. 


4. 3:4. 7 


4.4 


4.5 


5.903 


26 


N. 


S. 


13 


9 


16 


14 


19 


7 





4 


8 


13 


10 


7 





7 


0: 


4 


2 


OS. 


3.4 


3.3 


1.9 


2.9 


6,018 


38 


S. 


N. 


20 


7 


4 


8 


17 


9 


9 


12 


7 


17 


12 


2 





1 


4 





O 


00. 


3.1 


4.1 


2.3 


3.2 


5,593 


32 


C SW., I 
W..N5 


N. 


22 


6 


5 


6 


15 


11 


7 


8 


10 


16 


9 


5 





3 


2 12 





1 


ON. 


3.7 


5.6 


2.7 


4.0 


6,061 


36 


S.,NW. 


NW. 


13 


5 


7 


8 


12 


11 


9 


22 


6 


15 


10 


6 





3 


6 29 





O 





D. 


4.2 


4.8 


3.1 


4.0 


68^728 






S. 


167 


95 


93 


145 


195 


97 


66 


107 


132 


163 


139 


63 





74 


32129 


38 


21 





Y. 








• 





REPORT OF THE CHIEF SIGNAL OFFICER. 

MoHthlg and i/tarlj/ meteorological summarifs— Continued. 

COBP0B CHRISTI, TEX. 

[Latltnde, HVAVS.-. longitade, »7<> 23 nr. | 





P»»ure. 


T™po™ture. 


Dew point. 


Relative 
humldil;. 


^«jpi- 


I 




















HeA. 






1 










I* 


1 




d 


i 




















1 












F^ 










































1 


i 


i 


1 


B 


1 


Ei. 
S 


i 

s 


1 


1 

a 


a 




£ 


I 


2 S 


^ i 


e 

2 


i 


'3 

3 


1 




In. 


...|,.. 


= 




1 » 


° 


" " 








/», 


Jit. 










































































































































































































































SiS 
























































































































































......|..|. 










1 



CBETB, NEBE. 

ILmtitode.WoaS'K.i loDgitade, IN 



T 














1 
























































































































































































W.8 


8T.1 

61.' 
18.3 

■is.s 


Ill; 

2L7 21. 1 


J03 K 

si: 3: 

WJrll 


89.1 


«4.a 

eo.: 

37.. 


s: 
31 




ill 




*■ 
fr 




A 








8 








































1 


■■"T"' 















DAVBKPORT. IOWA. 

[Latltade, *l= aC K. i longltnde, 90° Sff W. J 







.. 






„J„. 


n«U 










.|.|..U, 


81 


79 


















































|i 
































4U.9 




































































































































G4.( 


KU, 1 


72.l|7J,; 
















58 7; 






1)2 








30-392 


39. 7i 


29,97 


57. ( 




04,6 04.4 


9;i 


42 


7fU 


50,: 


5i 
















0,. 


29. 3M 




!a9( 


il.- 


54,5 


«. 2 47. 5 


s: 


17 


57.' 


38.! 


35 


31 


3; 


31 78 




7; 


61 


3L41 1.31 


K.. 


29,397 


■«.« 


2tL75 


31. S 


13.9 


38.4 37.3 




9 


454 


28,9 


28 


27' 


29 


27 81 




7& 


70 




D.. 


29.371 


30.., 


»« 


21.fi 


27.4 


23.3 24.1 


fi4-l5 


33.4 


,.J 










77 




84 


8.28|9.« 


T.. 


».3B9 


-." 


... 


42.9 


"" 


''•'" 


T" 


Ge.a 


-' 


38 


38 


38 


38 79 




73 


«e 


-H 



KEPOET OP THE CHIEP SIGNAL OPFICEE. 

Mantklu and yearly meieorotogiettl sammarif^ — ^Coutinucd. 

CORPUS CHRISTI, TEX. 



Wind. 


Number of rtajs- 








f 
1 


s 


1 

g 
a 


1 


1 


1 


1 


1 
1 


9> 


1 
1 


lii 


5 


1 


ill 


1 




3 

1 


1 

1 










j 










2K 

m 
iii 

M 

m 


I 
t 


It 
|. 

HE. 
NW. 


SE. 
SB. 
SE. 

it 

f 

X. 


I 


li 
11 


B 

IK 


5j 
3i 






1 


a' ■ 

1 


11 


j 


2 

S 

LO 
15 


V l> 

e 

■ IB 

IS 
» 10 
4 
14 




( 






u. 

1: 
1 






















n 











URETE, MEBO. 

ff=,.. r=4. »=a.] 





1 






































^ 




















































































































































































































































i5 




ODD 
D S 
U H 

4 17 
3I> 


a 1 
e 1 

3 < 




t?S:iiU'lS 



























.*■ 





















































































































































-. 



DAVENPORT, IOWA, 

[H=81t. T=T2. h = 6Ll 



. 


ao'4.o'5.i'7.m!2e 


sw 


vw 


.irU', 


11 


K 10^ 21 1 »' Ifl' fl' 


„|,- 




n'n 


nir 








































































































































Wl §M 






















». 




13| : 


i: 














1 






OA. 


5.7 


1.0J4.2,5.2 6,81825 


Vi-I 


sw. 


ii'n 














i: 




( 


2 






L-. 


tis-ije..™.. 




HW. 


T- I 


0' H 


K 




3: 




15 12 


. 


( 


1 




■; 


( 




oo. 


ii.o 


'lit-! 


KW. 




J5 


8 


6 


• 




25 




IB B 


6 fl 


7 




15 







fllN. 


.e 


';\y' 


SW. 


4 


8 


( 


gl 


. 


13 Id 




,. 


7 16 


.. 


11 


11 


2S 









J 






NW. 


M) 


182 


142 


Ba 


'" 


I82|llS 


„ 


=• 


mm 


IT 


. 


Ht 


o|.. 



REPORT OP THE CHIEF SIGNAL OFFICER. 

' iloatliln and ytarli/ meteorological 









DEAD WOOD. DAK. 

ILftiltade, 44° 23' X.; loDgitade, 103 


-*. 


•W.l 


















Freuure. 


TempBratnM. 


Dew point. 


hamWity. 


P™ip'- 


I 


1 


11 


]7.l 

39.: 
iO.' 
M.' 


d 

24. B 
42.3 
Sib! 

1! 

«*.7 
4«.1 


3a.< 

Cl.< 

B5.B 

32; 


1 

a 

20.2 
15.4 

X.S 

41.2 

Sl.O 
03.! 

5S.7 
40. S 
35.1 

4il 




5 

-31 

31 
4! 

-29 


Mo... 


l 

4( 

4: 


21 
33 
43 
54 
Eli 
6B 

38 


s 

i 


1 

32 
52 
&'> 
5U 
34 
28 

31 


71 
76 


£ 

i. 

75 

01 
02 
6J 
50 
62 
71 

Oj 


B. 

7U 
70 

77 


1 

s 

w 

68 
73 
80 
78 


In. 

aioi 

6.4J 

2.10 

a 22 
i.ja 

2. OS 


1 

0^23 

LSI 
O.70J 
1.08 
0.311' 

"■| 


1 


1 

29. a 

27. 4 

Goic 
6L7 

7S.5 
77.1 
68.:! 
62.7 


11.2 
4.S 

27. B 

1? 

65.3 
40. S 
24! 9 


{;: 
1; 

J.. 
J.. 
A. 
S., 
0.. 

?;: 


29.1132 

23.448 

15.27. 
2S.S49 


29. M 21.e^ 
25.SII 24.82 
£S.« 21.M 
2S.SI 31W> 

21TB 24. SI 
20. W 26. li 
25.63 2S.? 

2B.72 2J.1B 

2.V57 21. a 
25.70 24.W 
25.ft> 24.62 













DENVEli. COLO. 
rijUitudB, 30= *5' N.i longltiide. lOi" 


00' 


w 


1 












'i- 

A.! 

u. 

3.: 

A.. 

T.. 


24! 700 
24. 85' 

i4.T2! 
i4.«i 

il!t^ 
21.774 

":k8 


25.04 

24!m 
25.07 

3S.ffi 

25.0) 
28. 21 

25! 20 


24.2: 

24 21 
24.21 

24.01 
24.61 

24! 2: 
24.37 
24.02 
24.02 


25.: 
40.1 

3&1 
311.1 

«!: 


37.1 
40.1 

50!. 

7o!; 

58.! 
5b!7 


3: 

4! 

si 


1 


3: 

41 
01 

It 
a. 


■■ 

; 
1 

3 


6^ 
85 

S 


2 

1 


4fl!l 
60.0 

11 

83.0 
77. 1 

5a! 1 


17.4 1! 

sa!; 21 

4S.6 41 

ii! 


2' 
41 

2( 


2< 
St 

51 


11 

31 

47 

12 
30 


01 
61 


30 
81 


61 
4' 


u 

4; 


0.e7j 0.34 
2!l8Jl.2f 

11 

0.14 0.06 















DBS MOINES, IOWA 






















[LMItnde, 41° 35- S.-. loDBitnde, B3° 37' W.] 






29.72 






16. 12.0 


„ 


42:-24|21.7| 0.0 


^ 










































































































































































» 


















































































































































































28.71 


40. 


87. 1 


















:« 
















v.. 


20.160 


20.61 




20,1 


46.1 


3S.t 




73 


-0 


47. t 




24 


2S. 


27 






M 


e> 


81 


0.52 




























1* 


















v.. 


»■»' 


29.02 








48.2 


102-24 


bl).2 


*'■■' 


*-. 


■6^ 


39 


3, 




M 


''• 


oo^t^ 





EEPOBT OP THE CHIEF SIGNAL OFPICEB. 221 

Monfhls and yearly jneteorological iumntari«a — CoDtlnued. 

DEADJV^OOD, DAK. 



CIondtnBH 
lintwXbt}. 


WlDd. 


Number of days- 




B 


-li 


il 


1 
1 

H 


1 


^ 


1 


lllll 


u 


1 


1 


1 


1 


i 

1 


1 

5 


1 


s 


i 


j 


1 

1 




ai.ti.7 


*mM 




sw 






4 » 4 


2 












111 


m 






1, 


,T 












































sImoK 




































































































































































































■a 










I 
















■V 




S,7* Bi 




















































































































































"F 


■13. ski 






BW. 


*' 




16 18 BTiitm 




1S7 


.. 




1^ 




■ 


' 































s 


=5,281. T 


COLO, 


s 






















1.H4.4 

fit! 


4.24.3 

tit! 
P 


1 

bb;7m 


i 


s. 
n! 

S: 

s., w. 


Y 

s: 

1 


1 


] 


i 




31 

St 

41 
3S6 


85 


2 


]. 


IB 


13 19 

la 1 

■8 14 

0' 17 

a; u 

15017* 






^i 




21 

a( 


U3? 




J. 
F, 

A,' 

i 













DES MOINES. 


TOWA 






















[H=8BS. r=74. A=li*.l 


[8.1!4«'3,S'4,0 G.eSl 










1 










14 




B'^, 






1 0|J. 


































Ifeli&S 1!S 










































































































1.1X21.1 a,2M 






























































































































































































J.] 


J.T4.tlJ.S 5,«U 


v 


KW. 


l^T^- 


11 


7 U 




11 




11 


13 




11 


8 7 


5 




18 




o] ON. 




































W 








"l"k«--« 






S. 


155 






iUI 






M. 


141 




























1 ' 



REPORT OF THE CHIEF SIGNAL OFFICKR. 

Month! ff and ycarlg tneleorologioal 



I 


»„..... 1 Te^p.™ 


a™. 




Dew point. 


EelMive 
hnm.dttj-. 


Precipi- 1 
latlOD. 1 














M« 


«. 




















^ 


1 








i 


























i 


i 


e 






































1 ; 


d 


S 


a 




ia 


5 
3 


a 




s. 




a 




d 


2 


1 


I 


s 




/». 1 in. /,, 1 .. 


„ 


„ 


„ 


„ 


o 


o 


„ 




o 




o 










Tn 


In. 












































































































































































































































































































































nwl 




























































































t>.IM 37.92 28,85 *a 8 


U.i 


'"^' 


^a.B 






3b 


37| 38^ 37 


*" 


4J 


OJ 






■-j 











ILa 


tade 


DUBUQUE 
42° 3ff N. , 


low 4. 
«dKltl.de,BO"M'W.] 














J. .20 
F..M 
M.-Sft 
A.. 2ft 
M..29 

J::i 

A..M 

|:| 

D..2S 
T..2ft 


M3|».8; 
372^ 2b!«: 

216 2>.«S 
281 2e.8l 
2D8 29.50 
267 2».« 
2W 29.48 
3fl2 2».7i 

348 20,91 

311 30.01 


2g.« 

w'.a 

28.6! 

sa'.iv 

28,50 


3B.' 


38:1 

e8:i 


32! 

34!: 


10, 8l 4i!-32 

ill sr'i 
J!:? s ;; 

si:m| ^ w 

47, 4| lOlj-^ 


62! ( 
82:1 

Gs:! 


24. i 
3B.0 
U.I 

67!: 

53;) 

37.6 




< 
31 

81 

2i 

39 


ii 


81 


88 

71 

6, 

;; 


■ii 
si 


61 
88 

Tl 
81 


.81 

is; 

1 


1.71 

1 











DULUTH, 


MINN. 










ILatitode, 48° 46^ N. ; lonKitode, S29 8* W.] 




2B 93! 2B. 48' -3 al 8 5 




n 


, 




Bll 


^ 


, 




























































































































































































































































































2B,2,4 


3(l.ie|28:48|32.t 41.8 


j;.4 


"-■ 












Jl 


JU 







B4 




ofm 






































801 2. 7i 






















































''■' 


7628,£i« 






J 


SS. 880:30.82 


2S»|l8,- 


"-ft 


^, 




.»|„ 


m 


99 


14 


Ifl 11 


IS 


P? 


7" 


81 


Ml 


7,78 


191 






















iV, 








































































































































20-M|SI.7 


















































































































l>.S!il 


30,3' 


29.43152.2 








■1: 




HI.! 


47. f 


4 


49| 4'. 


41 














0.- 


!9.892 


30.41 


29.17 44.2 


49.8 


45.3 


4n.4 


84 


afi'B2.3 




3 






7! 




T 


7J 


2.4! 


1.EI 


















4|44t 




? 








71 








99 
























S^S 














*-■ 




M.H. 




44,6 


39.9 


41, i 


84;-13|4H7 


33.8 


3J 


J4^8i) 








i^m 





REPORT OP THE CHIEF SIGSAL OFFICER. 

Monthly and yearly raeteoTologiiMl summariet — ContiDued. 

















DODGE CITY, 


KANS. 
ft=3T.l 






















(intenC) 


Wind. 


HaiDbatofd«)'»- 




a 


a 

a. 


a 
& 

3 


1 


1 


1 

i 
» 

31 
36 


K: 

NW-. 

1 


1 
II 

r 

SE 3. 

B : 
1/ 
^: ■ 

se' 


f 


2: 

1 

i 

m 




i 

J 
ill 

si 

'» 31 

in 


1 

1 
2 

1 


i 


1 

1 

; 

e 
a 


II 

1 V 

ii 

r 


10 : 


1 
II 


I 

i 

i 


1 

1 


1 

IS 


! 

i 
1 


1 


1 
1 


l.j 

'.I 


3.1 

11 


2.1 
1.4 

\.t 


2.6 

1.7 
i. 

i 

1 


9," Ml 


10 

lU 
9 
u 3 

* 

t t 


a 



■ 


'i 

i 


( 




0|f. 
0]M. 

OA. 











DUBUQUE, 10 

[ir=«6S. T=S3. 


WA. 
/i=17. 






















B.i 
t.6 


i 


I.S 3,541 

4.1 -.J. 807 
B.3 3,2Lt 
3. S' 3.97: 


p w. 

18 W.' 


NW. 

se.nV 

? 

SE. 

w 

s. 


II 


'1 


i 

|U1 


r 

; 

iw 




11 

;: 




Id 10 

IS 1 

18 1- 
IS 8 

e 14 
n 


11 

li 
i; 

10 


s 






11 


21 
13 


■i» 1 

l\ 

28 
150 25 


5 ( 
3 
1 


F. 
M. 
A. 

"■ 





















S.0'5.3'4.4|4.*l 8.24! 




































37 SB. 


NV 



















EEPORT OF THE CHIEF SIGNAL, OFPICEB. 



Montklgand j/farln tneleorological » 



ir ies — Continued. 













[LatilQile, 4 


=> 48-17.; 


and 


ode, 870 


■V 


.1 
















J .. 


Ze.25B 


w.w 


18.41 


4.2 


12.31 6.4 




e so 


.24 


W^'-2.1 


.0 


. 


5 


2 


82 


74 


81 


70 


1.15 


O.H 


¥.. 








o7.1 


18.01 J3.I 


iJ 


31 


-18 




2.1 


»2 


,1 






iTl 


7* 


8; 








U. 




■M.W 


2&8I 










.]2 




94 


8 










m 


T 










20.257 


2a «D 


2«.4I 


so!: 


sae! 34! fi 






8 




27.4 












Ik 






2.6S 




u" 


Ana 


S9.62 




so. 2 


bii.; 


M.: 


B( 


4 77 




esie 


45.9 


45 








8; 


87 


81 






oias 


J- 


».BI> 


3>.T2 


2S.'»< 














es.i 


64.4 










n 


61 


SI 




2,21 


1.58 


J.. 


IShiM 


W.SS 


28. W 
















60.1 












S7 






4,11 


1.62 


A.. 


2».3K 


29. ST 




67. i 


ei.ik 


Slil 




1 8^ 




60.0] 5S.0 










8J 


83 








0.31 




».4tS 


20.81 


211, Kl 




M.0 


S3. 7 








62.7 4S.S 


45 










01 


7B 








o" 


SftSOS 


29.80 


28.73 




4M 


89.8 








48.0 :i2.l) 










B( 




7. 






0.'81 


Jf- 


».33» 




28.5; 






30.6 








37,1 24,6 


23 




2i 




* 


67 






0.08 


0.30 




19. 3il 






^, 1 












30.4 18,4 












SO 










Y- 


13.m 


30.21 


asiii 




43.7 




30, 


4 81 


-24 




3u 


33 


33 


32 


82 


68 


" 


77 


iS 





,.J>.,J».» 


■■0 17 










ro-- 






„ 


in 


., ., 






J- 
























































































































































































































































































































































































































































Y.. 


30.038 30. 5G 




48,3 


.3,. 


1.0. B 


W.l 


•r" 


44.4 


.. 


" 


""l" 


84 


"•l" 


16 




1 



EEPOKT OP THE CHIEF SIGSAL OFPICEE. 

Monthly and yearlg mefoorologioal eumtiutriea—CoDtiaaed, 



CloDdlaeai 
(In lonths). 


1 


Nombwofdayg- 1 


a 


6. 




i 

a 


1 

s 


1 


1- 

a 


1 


1 

1 


1 

11 


1 


1 
1 


1 


8 

1 

3S 

1 


S 

1; 


8 
1 


i 


1 
1 ■ 

7 ; 

3 


1 
1 


1 

i 

1 
1 


5 




i 
1 

i 


1 

1 
a 


i 

t: 


1 

. 1 

II 


2.: 

0.1 

oil 

i\ 

2.'. 


J 
"■'■ 


1 


: 


i 
11 


: 
] 
1 

21 


8W. 

W 

MW. 

A 

£. 


f 


1 




,! 

1 

13. 


a 


1 

1- 
143 


15 

27 

24 

25 
3S 

20 
2B3 




1 
11 


fl: 

















KRTR 


PA, 






























[H=esi. r=e4. a=49.! 


B.4!^5V8'7.0'R0«d36l W. 




^ 


»l . 




,. 








ol ,' ,0 


»n 




•>( 


p 


"» 


^'\ 




T 


























































































































































































































































r. 






























































































































































































































..... 


'''i*-^*''™'li 




78 


Ibl 


S2 


au 




IBW 


1*4 


iy4 


" 


79 IM 


m 




~l" 


'^ 


v 


■^ 


-■ 



EUEBKA, CAL. 



WAE 88— VOL IT— 



BBPOBT OF THE CHIEF SIGHA^L OFFICES. 

Manlhly and jwr/j meleerologieal »ui»miiHe»— Cautinoed. 
FOBT APA.CHB, ABIZ. 

[LUItnan S3° W N. ; loDgitnde: 109° 57' W.) 




















1 

ICK 


37 «8,8 

ii! 

6j! 88-1 

to' 71.; 


38,! 
48.1 

eei; 

«7.l 

82.': 

01.1 

2»!l 
60.8 


















0.13 0.11, 
2.11 0.T6 

in T 

1.30 o.ao 

i.ati 0.45 


































































































































































































































































































































































v.. 































... 


... 



EEPOET OF THE CHIEF SIGNAL OPFICEE. 



227 



Moittklg and j/earlg nteteorological »iaimari 

FOBT APACHE, ABIZ. 
IB=K20. r=4. fc=l.l 



I— CoDtinned. 



CloQdlnau 
(loWnUul. 


Wind. 


iriuibernfday*- 




3 


A 


s 


1 


1 

i 


1 


1 


1 


1 


1 


1 


1 
1 


1 


■ 


i 




i 


1 


1 


t 

5 


i 


il 
a 


if 

Hi 


i 

1 


2.4 
1.0 

3.t 


S.0 

2.7 
3.1 

Vi 

3.1 


2.1 

lis 

!.^ 


3.1 
-.1 

2.T 

El 
S.7 


(,141 

8.38; 
i.av. 

#,371 

11 


S3 

3< 
33 

S, 


T 
ifl 


E.' 

E. 

SW. 
K. 
E. 

i; 

E. 


i 
; 

2 

i 


i: 

t 
s 

,1! 


l: 

23 

30 
31 
48 

2! 


9 
3 
8 

! 

SO 



2 

3 
48 


31 
28 


i 

15 


4 
3 

4 




2( 
U 

ft 

e 

20 


1 

J 


42 


1 
t 

3 
8 

010 

s 


s 



« 




a 

1 
1142 









J. 

u. 









































i 

i 




s 

j 

i 
li 


13 


2S 
17 

12 

i 

li 

180 


8 
S 



2 





i 




s 

8 

I 

I 

5 

12 
6 

I 


1| 

21 
SOS 


i 
1 

i 

( 

4t 


i 

20 
21 

'■! 

14 








J 
8 










( 
i; 

< 




■i 














































fr 


























































K- 







































































































































































BEPORT OF THE CHIEF SIGNAL OFFICES. 

Monthlg and yearly meteorologieal fiintiHartet— Coatiuaed. 













F0RTBBIDBEK.WYO. 


















[LatitQda, 410 28- H., longltad., 110= WW.) 


1 P,..» 


TeniiMntDre. 


Dew point. 


b^^r;. 


PiMlpi. 


1 


















Hun 


















_^ 




i 












^ 


1^ 




















^ 


■ 






ill 


1 


^ 


a 


B 
- 




1 


1 


1 

3 


; 


1 

a 




~ 


i 


1 


s 


ill 


"3 


J! 

a 


Ir, 


7n 


rn 


„ 


n 


„ 


„ 


„ 


„ 


„ 


n 


n 


„ 


„ 


„ 






















































































































































































































































































































































































































































































T..23.«a 




"■" 


"■ 


"■' 


*" 




"1-» 


w. 




.. 


ai» 


a; 


Mj 


" 




r 


H-WJ 





-T 


^™, 




-nm 


.J 


tin 




«|43,2 


^ 


«... 


r..<« 


41 


^1 


n w 




bt'hi 


IT ni 


1 41 












































































































































































































































































































































































































































30.(0 










«!«,« 


01 


14 M.l 


"-"1 " 


iO 


" 


4i. 






*' 












Tflffll 


27 2*1 ZJ.88 


,^ 








47 


■Nl 


"7. 




11 


1^ 










HI 




1 V 


nv 


































































































































































































































































































































































































































































T..»..,.|>,..,j=..a 






41- W 


*(-■, 


'vr-' 




-^ 


a) 


au 


"" 


'' 


"" 


«!|12. 18 





REPORT OP THE CHIEF SIGNAL OFFICER. 



229 



Monthly and yearly meteorological summaries — Continued. 

FORT BRIDGEE, WYO. 
[H= 6,643. T= 16. A = 2.) 
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Monthly and yearly meteorological summaries — Continiied. 

FORT DAVIS, TEX. 
[Latitude, SO© 38' N. ; longitade, lOS® 56' W.] 
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FORT GRANT, ARIZ. 
[Latitude, 32° 39' N. ; longitude, 109o 57' W.] 
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Monthljf^and yearly meteorological sumtnaries — Continued. 

^ HUSON.DAK. 
[Latitude, 44o 2V N. ; longitade, 08P 9^ VT. ] 
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INDIANAPOLIS. IND. 
[Latitude, 39o 46^ K. ; longitude, 86o lO' W.] 
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JACKSONVILLE, FLA. 
[Latitude, 30O20' N. ; longitude, 81° 39* \V.] 
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KEELEB, CAL. 
[Latitude, 36© 35' N. ; longitude, 117° 60' W.] 
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Monthly and yearly meteorological 8umniarie» — CoDtinned. 

LAMAR, MO. 
[Latitude, Z'P 32' N. ; longitade, 94o 16^ W.] 
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LAPSING, MICH. 
[LaUtnde, 42^ 44' N. ; longitude, 84o 82' W.] 
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LOS AK6ELES, CAL. 
[Latitude, 34° 3' N. ; longitade, 118° l^ W.I 
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LAS ANIMAS, COLO. 
fLatitade, 38o 4' N. ; longitude, IO30 12' W.] 
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OLYMPIA, WASH. 
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Monthly and yearly meteorological aummariea — Continued. 
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Monthlif and yearly meteorological ^ummariea — Continued. 

SAINt'pAUL, lONN. 
[Latitude, 44° 58' N. ; longitude, 93° 3' W.] 
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SAINT VINCENT, MINN. 
fLatitnde, 48o 66' N. ; longitude, 97° 14' W.] 
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SALT LAKE CITY, UTAH. 
[Latitude, 40© 46^ N. ; longitude, 111° 54' W.] 
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SAN ANTONIO, TEX. 
[Latitude, 29° 27' N. ; longitude, 98° 28' W.l 
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Monthly and yearly inete(n'ological aummariea — Continued. 

SAINT PAUL, MINN. 
(^■=831. fr=114. h=108.J 



doadinesa 
(in tenths). 


Wind. 


Number of days— 


^ 


• 

a 

3.9 


a' 
p. 

09 


a 

o 
1-1 


• 


• 

1 

' a 
•a 

H 


• 

a 


J 

23 


• 

1 

o 


Prevailing direc- 
tion. 


1 


•4a 
• 

s 

JO 

>Z5 


i 

8 


1 

15 


1 

4 


1 

8 


1 


i 
1 
1 


1 


• 

O 


i 


! 


it 

1 


« 

1 

o 

1 

8 


• 

1 

« 

H 

31 


• 

1 

• 

31 


• 

1 

at 




1 

•d 

a 

9 

H 



i 

1 




1 

a 

OS 

§ 


5.9 


4.4 


4.7 


8,999 


5NW.J 
{ W. 3 


NW. 


2 


3 


ID 


20 


14 


9 


15 


7 





J. 


&7 


5.4 


4.2 


6.1 


4,288 


26 


NW. 


W. 


8 


6 


13 


7 


4 


5 


17 


14 


15 


7 


16 


5 





10 


25 


28 











F. 


5.6 


5.1 


4.0 


4.9 


4,908 


28 


?NW.? 


N.W. 


7 


3 


12 


15 


3 


4 


14 


25 


10 


11 


11 


9 





4 


11 


31 











M. 


5.2 


6.1 


6.2 


5.8 


5,936 


29 


Jnw. 


E., I 
NW.5 


6 


3 


18 


14 


2 


8 


12 


18 


9 


7 


13 


10 





11 


1 


13 





4 


OA. 


4.0 


4.2 


4.0 


4.1 


5,863 


36 


S. 


SE. 


4 


3 


10 


20 


6 


11 


11 


12 


7 


12 


15 


4 





7 








1 


3 


OM. 
OJ. 


4.6 


5.9 


4.6 


5.0 


3.910 


38 


w. 


SE. 


2 


3 


18 


21 


3 


5 


iO 


10 


18 


7 


18 


b 





8 





U 





^i 


5.5 


5.4 


4.6 


5.2 


2,256 


30 


w. 


SW 


5 


3 





9 


6 


12 


8 


11 


30 


7 


19 


5 





10 








6 


5 


IJ. 


6.1 


7.1 


6.7 


6.6 


3,073 


20 


w. 


NW. 





6 


15 


10 


8 


2 


10 


10 


28 


3 


15 


13 





14 








2 


5 


0!A. 


5-8 


5.6 


4.9 


6.4 


3,908 


25 


n- \ 


SE. 


2 


4 


16 


19 





4 





18 


18 


7 


13 


10 





11 











4 


OS. 


5-2 


4.95.5 


5.2 


4.382 


35 


NW. 


{nW.5 


4 


2 


11 


15 


4 


7 


18 


18 


14 


9 


14 


8 





7 


1 


13 





2 


OO. 

• 


4.9 


5.66.6 


5.7 


4,222 


38 


W. 


NW. 


4 


3 


16 


12 


2 


6 


12 


17 


18 


8 


12 


10 





.s 


9 


22 








ON. 


7. .3 7. 67. 6 


7.5 


3,704 


26 


E. 


W. 


3 


3 


11 


13 


5 


5 


18 


17 


18 


3 


11 


17 





16 


17 


Hi 








O'D. 


5.35.75.3 


5.4 


50,449 






NW. 


42 


42 


166 


170 


42 


77 


158 


190 


199 


90 


172 


103 


0114 


95109 


t> 


26 


1,Y. 




1 


1 



































SAINT VINCENT, 


MINN 


• 




























[12 


=804. T=16. ;i=14.] 


4.9 


5.4 


3.1 


4.5 


5,108 


44 


S. 


S. 


18 


3 


1 


7 


24 


1 


6 


22 


12 


10 


15 


« 





8 


31 


31 








2 J. 


4.2 


5.7 


3.9 


4.6 


4,428 


32 


NW. 


NW. 


13 


1 


2 


7 


18 


3 


6 


22 


12 


8 


17 


3 


u 


V 


28 


28 








IF. 

l■^t. 


5.2 


6.3 


3.9 


5.1 


6,919 


45 


S. 


NW. 


17 


1 


3 


6 


24 


1 


3 


31 


7 


11 


11 


9 





8 


17 


30 








5.3 


6.4 


5.1 


5.6 


6,040 


30 


N.,S. 


N. 


25 


2 


4 


8 


16 


2 


6 


n 


8 


8 


10 


12 





8 


2 


20 





1 


J 


A. 


4.5 


5.8 


3.9 


4.7 


7,305 


38 


NW. 


NW. 


11 


2 


1 


14 


17 


10 


7 


28 


3 


10 


14 


7 





10 





J 


M 


4 


2 no.. 


4.2 


5.6 


4.1 


4.6 


6,283 


36 


S. 


S. 


14 


3 


5 


17 


18 


4 


8 


14 


7 


9 


16 


5 





tf 








1 


5 





(1. 


4.5 


5.7 


3.6 


4.6 


3,880 


36 


Jnw.J 

^.,S. 


N. 


28 


5 


4 


6 


16 


4 


6 


14 


10 


12 


15 


4 





8 


G 








2 





J. 


4.3 


5.7 


4.9 


5.0 


3,627 


30 


S. 


18 


4 


1 


19 


20 


1 





9 


21 


8 


15 


8 





8 





1 








2 


A. 


3.6 


4.2 


2.9 


3.6 


6,400 


48 


S. 


8. 


13 


2 


5 


5 


25 


6 


14 


5 


15 


13 


13 


4 





4 





8 





1 


3o. 
30. 


5.5 


5.6 


3.8 


4.9 


6,523 


42 


NW. 


N. 


26 


1 


3 


1 


24 


5 


10 


16 


7 


7 


16 


8 





4 


b 


26 








3.7 


4.8 


4.5 


4.3 


6,123 


37 


WVj 


S. 


19 


4 


3 


4 


31 


4 





13 


3 


10 16 


4 





4 


13 


30 








ON. 


4.9 


5.6 


4.5 


5.0 


7, 360!38 


N. 


33 


3 


8 





22 


2 


4 


14 


7 


9 15 


7 





9 


29 


31 








4D. 


4.6 


5.6 


4.0 


4.7 


69,996 






S. 


235 


31 


40 


94 


255 


43 


78 


207 


112 


115 173 


77 





8V 


12b 


206 


3 


13 


19, Y. 










— 





SALT LAKE CITY, UTAH. 
[ir=4,348. fr=92. ;i=78.J 



6.9 
6.3 

3.1 

3.7 
2.2 
2.0 
2.6 
2.7 
1.9 
1.7 
2.8 
5.9 
3.5 



7.4 
6.8 



5.2 3.0 



5.6 
5.9 



4.4 
3.8 
2.5 
213.5 
9|3.1 
1.7 
511.6 
012. 4 
3.9 
513.4 



6.6 
6.3 

3.8 

4.8 
3.1 
2.4 
3.1 
3.2 
1.9 
1.9 
3.1 
5.4 
3.8 



3,862 
5,350 

3,983 

4,877 
4,926 
4,589 
3,800 
4,524 
3,723 
3,414 
2,863 
3,406 
49, 267 



28 
33 

27 

32 
29 
30 
45 
36 
32 
27 
23 
40 



SW. 

s. 

NW. 

s. 

s. 
s. 

SE. 

S. 

NW. 

NW. 

N. 
S. 



SE. 

S. 

cSE., i 

{NW.i 

NW. 

NW. 

N. 

N. 

SE. 
NW. 
NW. 

E. 
SE. ,S. 
NW. 



7 
5 

13 

10 

10 

25 

26 

23 

10 

17 

4 

5 

155 



8 
7 

8 

7 

6 

4 

6 

3 

14 

11 

11 

8 

93 



5 26 
2 21 



6 

7 

6 

6 

5 

7 

10 

6 

17 

14 

91 



18 

15 
22 
19 
18 
28 
11 
12 
14 
19 
223 



17 
23 

14 

13 

10 

9 

8 

15 

17 

3 

8 

19 

156 



2 
1 


1 
1 
2 
5 
4 
21 



10 
6 



9 

4 

3 

4 
o 

& 

6 

8 

7 

68 



15 
17 

18 

25 
28 
23 
20 
14 
18 
27 
16 
11 
232 



4 
3 

6 

2 
5 
1 
6 

6 
9 
7 
6 
55 



4 
7 

16 

10 
14 
20 
18 
14 
21 
23 
15 
8 
170 



11 
8 

12 

13 

13 

9 

10 

15 

8 

7 

12 

14 

132 



16 
13 

3 

7 
3 
1 
3 
2 
1 
1 
3 
9 
62 



16 
13 



8 
3 
3 
3 

8 
4 
1 
1 
13 
80 










1 
8 
16 



27 
20 

10 

5 

1 









3 

13 

29 

108 










1 
3 

11 
8 





23 





1 

1 

2 

2 
o 





1 

10 



OJ. 
OF. 

OM. 

o|a. 

OM. 

0|J. 

OJJ. 

OA. 

0!S. 

o;o. 

ON. 
0|D. 
OiY. 



















SAN ANTONIO, TEX. 
































[^■=781. T=17. i 


^=2.1 












,3.9 


3.3 


L9 


3.0 


7,158 


33 


N. 


N. 


31 


7 


4 


6 


24 


11 


3 


6 


1 14 


14 


3 





4 





11 











J. 


7.5 


7.8 


4.7 


6.7 


6,702 


36 


NE. 


N. 


21 


19 


6 


16 


17 


2 





2 


) 


1 


18 


9 





8 





2 





1 





F. 


5.3 


4.6 


2.5 


4.1 


6,818 


27 


NE. 


S. 


24 


12 


3 


19 


26 


4 


4 


1 





11 


14 


6 





5 








1 


1 





ili. 


7.3 


5.6 


4.1 


5.7 


7,886 


36 


W. 


SE. 


7 


11 


4 


43 


20 





5 








8 


10 


12 





5 








3 








A. 

M. 


6.4 


5.4 


3.5 


5.1 


7,031 


34 


NE. 


SE. 


13 


13 


12 


29 


19 


2 


4 


1 





8 


15 


8 





9 








9 


6 





4.4 


4.0 


2.2 


3.5 


6,054 


28 


SE. 


SE. 


6 


17 


6 


43 


13 





2 





3 


14 


12 


4 





7 








1? 


3 





r. 


5.2 


4.1 


2.1 


3.8 


6,401 


40 


SE. 


SE. 


2 


5 


2 


47 


33 


4 











8 


22 


1 





b 





3U 


8 





•J. 


\^.l 


6u6 


3.2 


&0 


5,87430 


NE. 


SE. 


4 


8 


8 


41 


27 


4 


1 








2 


20 


9 





8 





0|25 


4 





A. 

s. 

0. 


.'i. 7 6. 5 


3.6 


5.3 


5. 933|28 


SE. 


SE. 


12 


23 


15 


27 


8 


2 


2 


1 





9 


11 


10 





6 





13 


1 





6. 1 4. 8 


3.6 


4.8 


6,491 


35 


SE. 


NE. 


22 


28 


3 


20 


12 


2 


1 


3 


2 


11 


11 


9 





7 





Oi 

l! 








,5.56.1 


4.3 


5.3 


5,02836 


N. 


NE. 


18 


20 


7 


9 


14 


10 


8 


1 


3 


11 


7 


12 





7 





1 





f). 


«. 0:6.6 


4.5 


5.7 


6, 716 32 


NE. 


N. 


32 


27 


3 


7 


12 


5 


4 


2 


1 


10 


8 


13 





14 


2 


8 








'6.0 5.4 


3.4 


4.9 


78, 112 






SE. 


192 


190 


73 


307 225 


46 


34 


17 


11 


107 


162 


96 





8b 


2 


22 94 


25 





Y. 


1 


1 
















1 




— 



EEPORT OP THE CHIEF SIGNAL- OFPICEE. 



Monthlg and yearln Titeteorologioal eammarift — CoDtinued. 
SAN DIEGO, CAL. 

















ILatitode 


320 


3'N 


i longHnde, 1 


JO 


KKW. 


















Pnuan. 




Dew potnt. 


hanldity. 


Preeipi- 


i 
1 




















Mod. 




















1 




g 


g 










g 


^ 


a 


B 
























1 


S 


I 


B 


S 


1 


a 


1 


1 


1 


a 




B 

A 


d 
s 




d 


5 
d 

S 


3 


1 






2n. 


In. 


In. 


c 





„ 


o 


. 


o 


o 


a 


c 







= 










fn. 


/n. 


J. 




311.2: 


2B.B^ 








M.i 






«t n 




Sf 
















.« 




K, 


30,0!!; 
































































































































































































































































































































































































































































































































































"■'" 




»»!» 




uo 




».. 


•*(" 


.,., 


M.2 


»u 






6:; 




"' 


'" 


■'• 


1U.« 
























aAJT 




Kl 


, OH 


10. 























SANI>'ORD. FLA. 













ILitltnde 


Zff'J 


«'X 


i lonelHido. 8 


-iyw.l 






J.. 
t: 

J.. 


axis. 


30. *( 

so! 28 

30.22 
30.11 


11 

2o!ec 
so.™ 


GOO 

75: 2 


83. 1 


74:1 


02!: 


81 


3; 


6S.1 
a7.; 


80. 

7ft 


SI 
HI 




4; 


47 

I 



















































































































































































































































71 
81 


i 


1.10 

2.22 

3:2: 
8.12 


'.I 

i.0 





























































^7, 






„^ 


M S 


7B 


4' 


18- 


4«4 


^ 






« 


84 


87 


7? 


74 
































































































































































































































































































































































































































































































V. 


iO.078 S0.5U 


29. 


47 


"■• 




M.8 




"' 




83.8 


4«.J 


* 


" 


48 


*' 


«. 


84 


''" 


7ft 


'•■" 





BEPOBT OF THE CHIEF SIGNAL OFFICER. 



269 



Monthly and yearly meteorological summaries — Continacd 

Si.N DIEGO, CAL. 
[15r=63. r=23. A = 42.] 
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WHIPPLB BARRACKS, PBESCOTT, AEIZ. 
[LatitQde, 34o 33' K. ; longitude, 112° 28' W.J 
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APPENDIX No. 22. 



region elatiims of tke Signal Servioe, I 

tbtaloed by dlTlding the ai .. 
le number of obiervatiaiu laki 



Army, from May to October, 1887, iiuilttaive. 

of the dail; reading* ot lelf-retciatering thermomelcra 
I — — dillr. ftt 5 p. m., oentnJ time. 1 



STergrecii 

Forb DfTDoalt . 

LlTingaton .... 



OMlit 



UoDtleello. 
Pine^nir^ 



Florida: 
Live Oak 

Gsorzia: 



UUlaa 

Ifevuan 

QniOnaa 

SidtimUe. 

TboDUUTille 

Unloa F^t 

WaahlDEloa 

VayOlon 

West Poinc 



Sl.e 73, S Be. 



a, 

TO.i 

6S.'l 

|i 

6r!J 

?■! 

3 ss,; 

11^ 

B " 72. : 

7 sa 

2 88/ 

i 1 

7d:i 

7 68-; 

8 67!l 

B fl7.; 
2I eai 


84.: 
w.'. 

83: 1 

CTJ 

8ti 
89.) 

es!: 

R8,i 

80! 

86. 
8fl.< 

si' 

si.', 
as.' 

87.; 

80. 

8«.l 
88. 


Biil 

S5.< 

Sl.i 
63.1 

83.7 
87.1 

62, ! 

85: i 

60. 

ti. 
ee. 
80: 

ao. 

sa 
86.1 

si; 


'72:1 

7S:5 

71:3 
(•)■_ 
(') 
78: 

1; 

81. 

1: 

72.3 
69.8 
74,5 
7i.8 
75.0 
70.0 

74: S 

73.6 
72.0 
78.2 

6S:5 
73:0 
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Mean of the maximum and minimum temperature, etc, — Continued. 



States and stationa. 



Lonisiana : 

Alexandria 

Amite City 

Oheneyrille 

Coashatta 

Lafayette 

Minden 

Monroe 

Natohltoches 

OpeloQBaa 

MisHissippi : 

Aberaeeil ••«... .. 

Batesville- 

Brookhaven 

Oolnmbos 

Torinth 

Edwards 

Grenada 

Hazlebnrst 

Heruando 

Holly Springs . . . 

Jackson 

Lake 

Macon 

Meridian 

Is^atchez 

Okalona 

Oiiord 

Port Gibson 

Waynesborongh . 
Korth Carolina: 

Goldsborongb ... 

Lnmberton 

New Berne 

llaleigh 

Salisbury 

Wadesborougb .. 

Weldon 

South Carolina : 

Allendale 

Anderson 

. Batesbnrg 

BlackvUle 

Branchville 

Cheraw 

Chester 

Columbia 

FloreDce 

Greenville 

Greenwood 

Hardee ville 

Jacksonborongh . 

Kingstree 

Saint Georges 

Saint Matthews. . 

Spartanburg 

Yamassee 

Tennessee: 

Arlington 

Bolivar 

Brownsville 

Covington 

Dyersburg 

Grand Junction.. 

Milan 

Paris 

Texas: 

Austin 

Belton 

Brenham 

Columbia 

Corsicana 

Cuero _.. 

Dallas 

Houston . 

Huntsville — Mi„t,T^ 



May. 



Max. 



> -<« « - • • . 



86.0 
9i«.7 
89.3 
89.6 
87.7 
88.3 
86.5 
87.1 
89.5 



82.3 

83.1 

88.2 

90.8 

85.5 

88.4 

84.9 

88.5 

84, 

86.3 

88.6 

87.5 

89 

90 

87, 

89 

86.0 

90 

87.6 

81.0 
83.3 
81.3 
83.5 
81.5 
84.0 
88.3 

88.0 

87.6 

86.6 

87.0 

85.6 

84 

87, 

85 

85 

80.8 

86.7 

86.3 

86.4 

84.7 

87.4 

85.1 

83.7 

85.8 

90.4 
85.5 
86.5 
86.1 
86.4 
85.2 
86.4 
53.5 

(») 

87.1 

89.4 

87.2 

90.6 

90.9 

87.3 

«8.5 

<88.0 



Min. 



63.4 
60.9 
63.1 
61.1 
66.1 
63.2 
58.2 
61.2 
65.5 

62.3 
62.3 
62.4 
63.7 
53.9 
64.5 
59.5 
63.6 
6L2 
63.8 
61.1 
55.0 
62.5 
61.1 
63.7 
64.9 
63.9 
61.4 
61.5 

62.1 
60.5 
61.7 
59.6 
58.7 
59.7 
60.5 



62.2 
57.8 
53.4 
55.8 
60.6 
59.7 
60.5 
60.9 
62.4 
56.4 
60.8 
61.8 
57. 2 
59.9 
59.4 
62.2 
53.4 
CO.O 

59.4 
60.0 
62.1 
60.5 
60.9 
59.4 
61.0 
56.5 

63.4 
63.4 
65.9 
65.5 
62.1 
64.5 
63.2 
56.5 
65.8 



June. 



Max. 



88.6 
94.9 
91.1 
93.8 

88.2 
92.4 
92.3 
89.8 
90.9 

86. 4 

86.9 

91.6 

95.9 

90.0 

9L5 

91.1 

91.0 

87.9 

90.1 

91.8 

90.3 

93.7 

92.9 

90.6 

94.2 

89. 

93.4 

90.8 

87.9 
88.2 
87.3 
88.6 
86.9 
88.1 
92.6 

90.6 
92.9 
92.4 
92.0 
90.3 
90.7 
93.1 
91.6 
91.4 
92.6 
90.0 
90.1 
91.5 
90.0 
91.6 
91.5 
89.3 
91.5 

91. f) 
88.7 
89.1 
89.1 
90.5 
88.4 
90.2 
86.6 

91.1 
92.6 
93.3 
88.4 
94.3 
93. 2 
93.1 
91.4 
91.2 



Min. 



68.6 
67.3 
68.9 
66.2 
70.3 
68.0 
65.4 
69.2 
69.0 

65.3 
66.1 
67.1 
64.7 
63.2 
69.2 
59.9 
67.2 
64.1 
66.1 
67.7 
,70.9 
66.9 
64.6 
68.0 
67.4 
67.2 
69.1 
67.1 



06. 

64. 

67.3 

64.0 

55.4 

64.7 

62.3 

68.1 
61.8 
63.5 
67.1 
66.2 
64.9 
66.0 
66.3 
66.7 
62.1 
66.0 
66.8 
63.2 
63.3 
65.2 
66.7 
62.8 
64.9 

62.1 
64.5 
65.5 
63.4 
63.7 
62.5 
64.7 
57.5 

7L1 
69.4 
71.6 
71.1 
68.8 
71.3 
70.4 
70.1 
69.9 



July. 



Max. 



91.5 
94.6 
93.7 
93.8 
91.5 
94.0 
92.5 
91.8 
94.5 

88.4 

89.7 

92.1 

96.6 

92.3 

92.9 

92.2 

91.9 

91.6 

92.0 

92.8 

92.8 

96 

95.5 

91.3 

95.9 

91.6 

90.6 

92.2 

92.1 
92 9 
92.0 
92.6 
91.9 
90.0 
97.3 

92.0 
95.1 
93.9 
92.0 
92.4 
95.4 
96.6 
92.3 
93.9 
94.5 
92.3 
93.3 
93.6 
92.5 
92.6 
93.5 
92.4 
92.9 

93.9 
91.9 
91.9 
94.7 
94.4 
91.0 
95.8 
93.1 

97.2 
99.3 
98.2 
91.2 
99.8 
96.8 
96.6 
95.4 
97.0 



Min. 



72.0 
70.8 
71.4 
70.4 
73.9 
7.18 
68.8 
73.0 
71.7 

70.5 
72.8 
70.1 
65.5 
72.1 
73.1 
68.5 
70.8 
70.3 
70.9 
70.8 
75.3 
71.8 
70.4 
70.5 
74.9 
75.6 
71.4 
72.1 



72.7 

71. 

75.6 

71.8 

63.8 

72.0 

70.8 

72.3 
70.9 
69.8 
71.9 
72.1 
72.0 
72.6 
72.7 
73.3 
69.7 
71.5 
73.3 
68.8 
71.6 
71.6 
72.6 
68.6 
72.8 

6b. 5 
71.4 
71.5 
70.3 
70.2 
66.3 
71.4 
63.0 

76.5 

74.1 

73.9 

72.5 

71.7 

73. 4| 

73.4 

73. 2 

74.71 



August. 



Max. 



! r 



92.2 
94.0 
93.6 
92.1 
90.6 
04.4 
92.2 
90.6 
92.8 

88.0 
90.0 
91.9 
96.5 
94.4 
92.0 
91.6 
91.5 
89.5 
90.5 
92 4 
91.1 
95.3 
93.4 
91.1 
94.9 
91.0 
9.).] 
92.6 

86.2 
86.7 
86.0 
86.1 
84.0 
86.4 
91.0 

88.4 
88.9 
87.7 
90 2 
90.4 
87.0 
88.9 
87.4 
89.4 
85.8 
87.1 
91.3 
90.9 
88.2 
90.2 
88.0 
85.3 
90.6 

92.2 
92.3 
91.6 
92.4 
93.6 
90.1 
91.7 
89.8 

95.2 
95.7 
96.2 
93.5 
96.6 
98.0 
95.1 
93.7 
95.8 



Min. 



71.8 
71.6 
69.6 
69.5 
72.9 
71.8 
67.7 
72.8 
70.5 

67.9 
69.9 
69.2 
61.3 
73.8 
73.1 
66.0 
70.4 
66.5 
68.6 
71.1 
76.4 
68.3 
66.2 
69.9 
72.2 
70.3 
70.8 
70.2 

70.0 
68.7 
70.1 
67.9 

5a 5 

68.5 
66.7 

71.3 

67.0 

66.0 

70.1 

70.5 

67.9 

67.9 

68. 

70.6 

66.2 

67.6 

72.7 

66.2 

68.5 

70.0 

69.6 

66.0 

72.0 

64.9 
67.6 
68.4 
67.1 
66.8 
67.3 
67.6 
60.1 

76.0 
73.7 
74.5 
73.4 

72.8 
76.0 
72.7 
73.6 
73.2 



September. 



October. 



Max. 



87.0 
88.2 
89.6 
87.2 
87.5 
89.7 
88.5 
86.4 
88.1 

86.1 
86.4 
87.6 
92.2 

88.5 
88.5 
87.5 
87.7 
86.7 
82.7 
81.6 
87.3 
92.1 
89.7 
86.5 
91.8 
87.4 
88.3 
87.8 

79.5 
81.3 
80.8 
77.1 
80.5 
82.2 
85.6 

83.6 
85.6 
84.6 
83.4 
85.4 
82.1 
85.0 
82. 2 
83.9 
82.6 
84.0 
85.5 
86.7 
83.1 
84.9 
85.0 
82.6 
85.2 

88.5 
87.6 
85.4 
85.8 
84.6 
86.8 
84.6 
81.6 

90.1 
88.6 
89.6 
85.3 
88.0 
92.2 
90.2 
87.2 
09.1 



Min. 



Max. 



Min. 



64.6 
64.4 
65.2 
62.6 
67.8 
65.3 
65.5 
65.5 
66.0 

6L7 
64.0 
63.3 
56.2 
72.0 
65.8 
58.1 
64.9 
62.2 
63.1 
60.6 
70.7 
61.8 
59.0 
63.8 
55.5 
65.4 
66.6 
62.4 

63.5 
58.3 
62.0 
59.3 
50.8 
59.5 
56.6 

62.2 
58.8 
61.2 
61.6 
60.6 
60.1 
60.5 
63.2 
61.8 
58.6 
61.6 
64.0 
59.4 
58.4 
60.6 
61.0 
57.8 
64.7 

60.9 
60.3 
61.2 
60.7 
60.9 
63.2 
61.6 
55.2 

67.1 
66.6 
69.1 
69.1 
66.3 
71.8 
65.8 
68.8 
68.2 



77.2 
77.0 
78.9 
76.1 
78.1 
77.0 
75.5 
73.6 
77.5 

69.0 
72.2 
75.2 
74.8 
74.1 
73.5 
72.0 
74.0 
70.0 
70.1 
74.4 
74.8 
72.3 
75.5 
73.9 
76.1 
72.8 
72.6 
76.6 

65.7 
69.4 
71.9 

0) 
69.2 
68.8 
70.9 

73.4 
69.6 
71.8 
72.0 
74.2 
73.9 
72.4 
70.3 
72.0 
69.0 
70.9 
75.9 
76.3 
72.3 
74.4 
72.3 
69.4 
75.3 

77.3 
73.1 
71.9 
73.0 
7L5 
71.6 
7L2 
67.9 

81.0 
79.6 
78.5 
77.6 
77.2 
84.9 
78.2 
78.5 
78.0 



53.3 
53.8 
62.9 
48.6 
56.9 
5J.4 
54.7 
Si. 3 
54.8 

62.7 
49.4 
5L7 
42.3 
54.2 
5.3.6 
46.6 
53.1 
41.5 
48.0 
52.3 
56.1 
43.9 
60.2 
51.9 
42.1 
60.1 
«0. 5 
52.0 

67.0 
51.0 
52.5 

0) 
39.6 

48.8 
47.0 

52.8 
46.3 
51.4 
51.3 
49.5 
51.2 
48.4 
5L5 
50.9 
47.0 
49.5 
55.0 
51.9 
4^4 
52.3 
50.7 
39.0 
67.3 

40.4 
4&2 
40.0 
47.9 
45.0 
48.1 
47.0 
47.7 

55.8 
63.2 
50.5 
56.2 
47.3 
66.1 
42.5 
58.0 
60.5 



? Missing. 



» No record. 
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Mean of maximum and minimum temperature, etc, — Continned. 



States and stationfl. 



Texas— Continned. 

LoDKview 

Lnlins 

Paris 

Sonr Lake 

Tyler 

waoo 

Weatberford .. 
Weimar 



May. 



Max. 



87.9 
87.1 
84.4 

(') 

87.7 

85.3 

86.2 

87.4 



Min. 



62.0 
67.0 
6L0 

(») 
62.9 

63.4 
67.6 
62.0 



Jane. 



Max. 



94.7 
91.3 
90.1 
90.2 
91.1 
(5.0 
91.3 
92.2 



Min. 



68.8 
74.1 
66.8 
74.3 
66.9 
70.1 
64.3 
69.9 



Jnly. 



Max. 



95.9 
96.2 
93.9 
94.6 
97.2 
99.7 
98.3 
95.9 



Min. 



72.6 
77.5 
71.0 
79.4 
71.5 
76.4 
68.5 
72.6 



Augnst. 



Max. 



95.3 
94.8 

(») 

93.0 

92.8 

96.2 

93.3 

(•) 



BCin. 



72.9 
78.5 

(•) 

64.4 

70.5 

76.1 

66.9 

(«) 



September. 



Max. 



90.6 
88.4 
82.8 
88.7 
88.4 
88.0 
85.6 
(») 



Min. 



6S.5 
73.6 
65.4 
60.5 
65.4 
70.0 
62.7 
(«) 



October. 



Max. 



78.9 

(») 

70.5 

78.1 

75.8 

73.7 

(•) 



Min. 



52.2 

(») 

(>). 

57.3 

51.4 

55.8 

48.6 

(*) 



> Missing. 



* dosed. 



324 



EPEORT OF THE OHIEP SIGNAL OFFICER. 



APPENDIX No. 23. 

Tahle of maximum and minimum temperature and annual range of temperature at Signal 

Southern Pacific Railroads and connecting branches, for 



Jnne. 


• 

8 


• 

a 


a 


1^ 




« 





95 


60 


96 


62 


99 


68 


98 


56 


102 


58 


96 


63 


96 


48 


"96' 


"68" 


93 


63 


102 


62 


102 


54 


' 97 


67 


94 


68 


92 


62 


91 


67 


99 


60 


97 


70 


97 


60 


94 


58 


102 


39 


105 


70 


100 


55 


112 


67 


99 


58 


102 


60 


119 


62 


118 


51 


118 


53 


112 


70 


117 


50 


110 


54 


118 


54 


114 


51 


112 


68 


110 


52 


125 


73 


108 


78 


109 


42 


97 


36 


103 


65 


104 


42 


116 


59 


113 


74 


100 


64 


98 


60 


92 


60 


104 


68 


88 


54 


96 




95 


57 


kl02 


k62 


100 


55 



StationB. 



AIaImupa: 
Aabnm. 



Bermuda 

CarroUton 

Demopolis 

Xnfiftnla 

7ayette 

Florence 

Gadsden 

Greensboroagh 

Greenville 

Liytngston 

Marion 

Mobile 

Montgomery 

Mount Willing 

Newton 

Oswichee 

SeUna 

Trinitv 

Tuscaloosa .*. 

Tnscumbia 

Union Springs 

Do 

Valley Head 

Arizona: 

Apache, Fort 

Benson 

Bowie, Fort 

Casa Grande 

Grant, Fort 

Huachaca, Fort 

McDowell, Fort 

Do 

Maricopa 

Do . -jy. 

Mojaye, Fort, 

Patano 

Pbosnix 

San Carlos Agency 

San Simon 

Thomas, Fort 

Texas Hill 

Tucson 

Verde, Fort 

Whipple Barracks. . 

Wilcox 

Do 

Yuma 

Do 

Arkansas: 

Alexander 

Brinkley 

Conway , 

Dallas 

Eareka Springs . . 

Forrest City , 

Fort Smith 

Heber 

Helena , 



Character 
of station. 



s« w. s. 

S. w> s« 
s. w, s* 

S. iV^, s« 
S.W.S. 
S.W.S. 
S. w. s* 
S.W.S. 

v.o. 
S. w. s. 

v.o. 
s. w. s. 

s. s. 

S.S. 

s. w. s. 
s. w. s. 
s. w. s. 

S.W.S. 

s. w. s. 

S.W.8. 

s. w. s. 

S.W.S. 

S. w. s. 

S.W.S. 

S. S. 
RB. 

S. s. 

R.R. 

s. s. 

M.P. 

s. s. 

M.P. 
S. S. 
B.R. 
M.P. 
R.R 
S. S. 

s. s. 

B. B. 

s. s. 

B.B. 
R.R 

s. s. 
s. s. 

B.B. 

s. s. 
s. s. 

B. B. 

s. w. s. 
s.w.s. 
s. w. s. 
s. w. s. 
s. w. s. 
s. w. s. 

s.s. 
s. w. s. 
s. w. s. 



January. 



H 



o 
71 

74 
72 
74 
77 
60 
68 
70 
72 
70 
76 
69 
72 
74 
72 
75 



70 
70 
71 

71 
72 



67 

65 

73 
66 
88 
70 
72 
75 
79 
74 
75 



77 
67 
80 
66 
78 
68 
67 
63 
69 
75 
76 
74 



72 
72 



72 
"73 



a 



9 

15 
6 
11 
9 
10 
7 
1 

12 
11 
10 
13 
16 
13 
10 
16 



19 

7 
6 
7. 
13 



10 
22 
24 
26 
25 
17 
18 
18 
13 
29 



22 
15 
17 
13 
17 
42 
13 
11 
25 
4 
30 
39 



4 




8 

'4" 



February. 



H 

eS 



o 
76 

79 
76 
78 
81 



71 
74 
79 
80 
78 
74 
80 
79 
76 



77 
75 
72 
77 
75 
78 



73 

72 
73 
65 
82 
68 
69 
79 
86 
87 
90 
80 



92 
77 
84 
75 
82 
71 
77 
71 
65 
76 
83 
73 



73 
74 



81 
'75 



a 
1^ 



o 
28 

33 
30 
33 
29 



27 
20 
34 
33 
23 
31 
36 
34 
30 



34 
36 
28 
27 
27 
33 



21 

13 
30 
25 
32 
23 
16 
22 
23 
20 
24 
29 



March. 



M 



O 

75 

78 
76 



80 
68 
71 

78 
77 



80 
74 
77 
80 
76 
80 



70 

78 
77 
76 



26 
20 
30 
14 
32 
39 
18 
12 
29 
10 
35 
45 



24 
22 



14 
'26" 



79 
84 
27 
93 
79 
80 
93 
93 
97 
95 
93 
98 
97 
88 
98 
85 
97 
91 
86 
76 
88 
86 
92 
96 



78 
78 



80 
"76 
f76 






o 
30 

35 
30 



28 
28 
29 
19 
35 



34 
31 
36 
32 
30 
31 



37 
30 
28 
29 
33 



22 
38 
37 
48 
33 
26 
34 
33 
37 
36 
41 
52 
39 
SO 
35 
28 
48 
48 
30 
23 
38 
22 
43 
55 



40 
30 



25 

*28 
K28' 



April. 



et 



o 
85 

88 
84 
88 
86 
84 
85 
88 
85 
87 
88 
84 
85 
87 
87 
89 



80 
87 
88 
86 
84 



87 

82 
86 
82 
95 
81 
78 
98 
97 
98 

100 
99 
91 

104 
92 
98 
91 

100 

101 
90 
79 
88 
88 
97 
97 



92 
93 



89 
"9i 
«86' 



1^ 



o 
39 

37 
36 
41 
33 
40 
35 
24 
42 
41 
39 
38 
41 
40 
34 
40 



50 
38 
32 
35 
35 



35 

27 
40 
82 
45 
28 
34 
38 
42 
36 
40 
40 
46 
40 
36 
38 
34 
50 
49 
35 
23 
38 
18 
44 
53 



41 
32 



28 
30 



May. 



H 



O 

91 

90 
87 



92 
94 
87 
93 
68 
94 
90 
87 
92 
92 
93 
93 
90 
90 
88 
90 
91 
89 
88 
90 

92 
95 
90 
102 
89 



107 
106 
108 
105 
107 



110 

103 

100 

IOC 

110 

106 

97 

87 

92 

95 

104 

105 

92 
93 
89 
95 
90 
90 
92 



"35 



•92 






o 
61 

62 

58 



62 

48 
58 
40 
63 
65 
65 
60 
56 
60 
58 
61 
65 
65 
61 
54 
56 
56 
68 
57 

32 
52 
42 
55 
42 



45 
45 
48 
70 
47 



48 
44 
54 
39 
67 
74 
39 
30 
40 
28 
44 
69 

53 
61 
50 
68 
50 
35 
50 



•53 



Note.— Letters of alphabet denote number of days missing from the record. 
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APPENDIX No. 23. 

Service, Voluntary, Post Hospital, State Weather Service stations, and tliose on Central and 
each month of the year 1887, in degrees Fahrenheit. 

















• 














July. 


August. 


Septem- 
ber. 


October. 


U"ovem- 
ber. 


Decem- 
ber. 


4 

1 
< 


Authority. 


• 

96 

94 
96 
97 
98 
98 
96 
97 
96 
96 

"96 

98 

100 

102 


• 



72 

72 

71 
74 
65 
70 
70 
68 
72 
71 

"73* 
68 
70 
70 


• 


92 


• 


62 


• 

1 


95 

96 
96 
94 


■ 



51 

64 
48 
56 


• 

eS 


80 

84 
82 
83 


• 

.a 


32 

34 
33 
39 


• 


75 

76 
76 
70 


• 

q 


18 

25 
18 
22 


• 


68 

69 
60 


• 

g 



19 

25 
18 



"96' 


• 

W. D. Dnnlap, Howard La- 

mar. 
William Fowler. 


95 
93 


63 
68 


M. L. Stansel. 
W. W.Legare. 
Jamea Mikon. 








100 
97 
92 


68 
64 

58 


■ « ■ • • 

92 


58 
48 
42 






€0 
77 

78 


23 

19 

9 








F. P. McConneU. 


81 
83 


31 
22 


60 
60 


13 
10 


00 
96 


,T. W. Milner. 
D. P. Goodhue. 
Mrs. M. T.Wright. 






94 

93 
98 
96 
99 


60 
58 
49 
53 
50 


84 
80 
83 
87 
86 


40 

40>I 

34 

32 


72 
80 


27 
22 


73 
67 


22 
21 




F. S. Persons. 


97 


60 


J. W. A. Wright 
A. D. Smith. 


93 
96 


65 
59 


80 
79 


25 
21 


69 
68 
68 
67 
72 


25 
22 
20 
31 
27 


82 
89 


W. M. Gurrett. 






95 
95 
94 


63 
57 
53 


"83' 


'40' 


81 

78 


24 
27 


G. L. McCartha. 


9>) 
96 


75 
70 


93 


73 


W. C. Whitaker. 
Miss S. V. A. Hunt. 






82 

82 
8i 


33 
27 
29 


77 
76 
76 
76 
84 
74 

74 
78 
69 
89 
75 
80 
85 
90 


25 
16 
17 
22 
16 
10 

20 
32 
29 
38 
28 
25 
31 
31 


60 
65 
61 
68 
68 
59 

57 
68 
i58 
71 
64 
65 
68 
71 


13 
17 
13 
22 
22 
11 

1 
11 

6 
22 

7 


15 
16 


"*95 

101 
94 
94 
90 
92 

"ioi" 

102 


Joseph Shackelford. 


94 

98 

98 

98 

97 

• 

99 

101 

98 

112 

98 

99 

118 

116 

^114 

116 

119 

104 


70 
70 
64 
70 
68 

51 
68 
57 
77 
67 
68 
60 
60 
1^64 
80 
61 
68 






97 
97 
96 
97 
95 

92 

94 

87 

108 

89 

90 

107 

107 


46 
48 
66 
51 
50 

44 

62 
59 
70 
57 
51 
60 
60 


J.C.Perkins. 


102 


61 


L. B. Thornton. 
C. M. Franklin. 






83 
80 

88 

92 

86 

101 

90 

92 

102 

101 


40 
30 

28 
44 
40 
53 
36 
36 
42 
42 


Rev. J. L. Moultrie. 






E. P. Nicholson. 


98 
103 

97 
111 

97 

iis" 

115 


50 
68 
60 
78 
58 

"64 
63 


Pacific B. R system. 

Do. 
U. S. post hospital. 

Do. 


116 
115 
110 


73 
37 
72 


108 

109 

99 


60 
35 
69 


100 
108 
106 


50 
25 
48 


98 
90 
90 


45 
24 
38 


83 
69 
68 


22 
20 
14 


94 


Pacific H. R system. 
TJ. S. post hospital. 
Pacific R. R. system. 


110 
110 
108 
122 
104 
104 
94 
101 
103 
114 
114 

102 
100 

96 
102 

94 

•100 

104 

104 

10 L 


62 
70 
61 
76 
75 
55 
48 
J67 
58 
66 
82 

67 
71 
60 
70 
6) 
■50 
65 
72 
55 


108 
110 
106 
118 
103 
102 
93 
101 
101 
112 
111 

102 
100 
100 
103 
91 
99 
101 
104 
101 


54 
70 
62 
79 
71 
57 
50 
63 
58 
60 
79 

•60 
61 
60 
65 
56 
58 
57 
62 
59 


100 

106 

99 

110 

102 

95 

87 

89 

96 

106 

101 

101 

99 

100 

100 

83 

99 

97 

100 

100 


42 
68 
48 
70 
70 
50 
46 
51 
48 
62 
77 

49 
50 
46 
68 
48 
50 
45 
54 
48 


96 

102 
95 

108 
96 
96 
85 
88 
94 

108 

103 

94 


36 
54 
33 
55 
72 
50 
29 
42 
32 
48 
66 






66 


11 






84 
85 
90 
86 
89 
73 
79 
82 
91 
87 

74 


30 
27 
37 
54 
34 
20 
23 
18 
38 
47 

1& 


Do. 


64 
69 
70 
61 
57 
69 
74 
72 
71 

62 


18 

25 

80 

25 

8 

9 

— 2 

27 

34 

14 


97 

102 

78 

96 

89 

94 

106 

. 89 

80 


Do. 
Do. 

Do. 

Do. 

P. Williams. Isaiah Williams. 

John Flynn, C. A. Potter. 

A. P. Robinson, C.B. 

Thomas H. Garden. 

A. H. Foote. 

W. J. Prude, George Owens. 


88 
•95 
81 
85 
90 
89 
88 


22 
■41 
30 
42 
32 
33 
26 


79 
79 
82 


1« 
18 

8 


63 
66 
60 


8 

10 

— 3 


100 

'io2' 


79 
76 


17 
20 


74 
68 
63 


8 

10 

9 


108 


D. Reeder, M. D. 
George Warren. 
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Table of maximum and minimum tismperaiure and 



Statiana. 



ArkaoBas— Continued. 

Hot Springs 

Lead Hill 

Little Rook 

Newport 

Osceola 

Pine Bluff 

Prescott 

RussellvUle 

Sprinedale 

Texarkana 

Washington 

California: 

Alcatraz Islan^- — 

Almaden 

Anaheim ■ 

Anderson 

Angel Island 

Antioch 

Aptos 

Athlone 

Auburn 

Benicia Barracks . . 

Bidwell, F«#rt 

Do 

Bishop Creek 

Boca 

Borden 

Brentwood 

Brighton 

Byron 

Caliente 

Calistoga 

Chico 

Cisco 

Colfax 

Colton 

Coming 

Davis 

Delano 

Delta 

Dunnigan 

Elmira 

Emigrant Gap 

Eureka 

Fall Brook 

Farmington 

Fresno 

Gait 

Gaston, Fort 

Gilroy 

Goshen 

Hollister — 

Indio 

lone 

Keeler 

Do 

Keene , . . . 

KingCity 

Eangsburgh 

Knight's Landing . 

Lathrop 

Lemoore 

Lewis Creek 

Livermore 

Livingston 

Los Angeles 

Do 

Mammoth Tank . . . 

Martinez 

Marysville 

Mason, Fort 

MenloPark 

Merced 

Modesto 

Mojave 



January. 



Character 
of station. 



M.P. 

V.O. 

s. s. 
s« w^ . s. 

S.W-.S. 

s.w.a 

S.W.S. 
,8.W.S. 

s.w.s. 

s. w. s. 
s.w.s. 

M.P. 

B. B. 
V.O. 
M.P. 
B.B. 
B.B. 
R.B. 
R. R. 
M.P. 
S.S. 
M P. 
R« R. 
R. R. 
R. R. 
R. R* 
R. R. 
R. R. 
R. R. 
R. R. 
R. R. 
R.R. 
R. R. 
R. R. 
Rt R. 
R.R. 
R.R. 
R.R. 
R. R. 
R. R. 
R. R. 

V.O. 
R. R. 
R.R. 
R. R. 
M.P. 
R.R. 
R. R. 
R.R, 
R. R. 
R. R. 

S.S. 
R.R. 
R. R. 
R. R. 
R. R. 
R.R. 
R.R. 
R. R. 
V.O. 
R. R. 
R. R. 

8.S. 
R. R. 
R.R. 
R.R. 
R.R. 
M.P. 
R.R. 
R. R. 
R.R. 
R. R. 



75 
72 






February. 



s 

^ 



76 



71 
171 



7 
7 



2 

•14 



o 

77 
78 
72 



72 



66 
67 
74 
76 
75 
64 
70 
69 
65 
66 
52 
63 
70 
55 
66 
74 
72 
68 
64 
70 
69 
46 
64 
93 
71 
72 
75 
68 
72 
80 
64 
50 
78 
65 
60 
68 

'72" 
70 
70 
86 
64 
64 
64 
75 
72 
05 
76 
66 
62 



85 
83 
80 



80 
62 
62 
64 
74 
68 
62 
67 



41 
37 
»4 
28 
36 
30 
30 
39 
27 
36 
6 
8 
12 
—10 
25 
30 
30 
24 
30 
26 
30 
14 
30 
40 
29 
37 
26 
23 
32 
31 
22 
27 
29 
26 
28 
28 

'22 
23 
28 
32 
22 
5 



24 
21 
26 
28 
20 
21 



28 
28 
33 



30 
30 
32 
41 
28 
30 
30 
23 



.a 



o 

23 
14 
23 



March. 



9 



o 

78 
85 
75 



28 



73 
72 



64 
80 
74 
76 
64 
70 
62 
69 
61 
44 
44 
67 
45 
70 
60 
75 
72 
68 
70 
70 
37 
62 
74 
67 
72 
70 
66 
66 
86 
44 
62 
85 
70 
74 
07 

"75 
65 
78 
96 
66 
63 
63 
62 
74 
70 
70 
70 
74 



21 
13 



72 
70 
82 
84 
86 
60 
54 
68 
65 
68 
67 
64 



35 
36 
60 
33 
30 
28 
28 
24 
33 

—2 

1 

23 

-26 
26 
37 
30 
30 
32 
25 
28 
8 
21 
30 
30 
31 
28 
21 
31 
31 
16 
27 
35 
29 
31 
29 

"27 
24 
31 
38 
22 
22 
23 
25 
23 
25 
30 
25 
30 



a 



o 

32 
21 

30 



ApriL 






78 
78 



28 
35 
35 
36 
38 
30 
33 
36 
28 
28 
30 
28 



74 
80 
85 
87 
89 
78 
82 
84 
78 
75 
67 
69 
85 
62 
83 
80 
82 
94 
72 
80 
80 
49 
80 
90 
76 
89 
80 
76 
83 
86 
59 
64 
88 
83 
86 
77 
80 
80 
86 
90 
102 
82 
77 
77 
75 
89 
86 
61 
85 
83 



27 
29 



83 
86 
85 
85 
101 
72 
66 
73 
81 
84 
80 
88 



44 
40 
45 
36 
39 
42 
34 
43 
36 
42 
18 
21 
33 
—5 
38 
49 
43 
38 
44 
34 
40 
25 
38 
45 
40 
41 
40 
32 
47 
40 
30 
34 
41 
41 
43 
40 
30 
35 
40 
37 
55 
35 
33 
35 
35 
33 
36 
40 
35 
36 



o 

92 
90 
90 



»87 



92 
88 
89 



32 
43 
41 
44 
54 
36 
48 
45 
34 
40 
42 
42 



73 
82 
85 
78 
84 
82 
72 
85 
87 
80 
76 
77 
92 
70 
89 
90 
88 
92 
80 
86 
87 
60 
83 
90 
90 
88 
92 
82 
88 
92 
71 
64 
87 

do 

90 
77 
91 
78 
92 
88 
98 
81 
81 
81 
78 
' 89 
88 
72 
84 
85 



1^ 



35 
27 
34 



i48 



May. 



1^ 



o 

91 
93 
89 
92 
92 



29 

40 



88 
84 
87 
84 
107 
80 
83 
73 
84 
86 
87 
88 



42 
40 
44 
47 
40 
48 
40 
46 
36 
43 
19 
21 
42 
24 
44 
49 
48 
50 
42 
39 
48 
20 
38 
42 
46 
47 
50 
30 
50 
48 
30 
36 
44 
43 
48 
42 
33 
43 
40 
35 
50 
41 
32 
34 
32 
36 
46 
42 
42 
40 



91 



40 
48 
40 
47 
57 
40 
47 
48 
22 
44 
45 
47 



97 
»88 

92 

96 

92 

108 

103 

100 

78 

102 

100 

101 

93 

94 

101 

86 

106 

101 

106 

107 

104 

104 

107 

85 

102 

99 

112 

106 

106 

102 

108 

107 

84 

75 

94 

110 

105 

103 

107 

103 

108 

102 

102 

109 

93 

93 

93 

109 

104 

94 

104 

106 



104 
104 

92 

86 
112 

94 
103 

76 
102 
102 
104 
104 



a 

s 



55 
51 
52 
50 
56 



June. 



.50 



40 
k64 

44 
47 
60 
38 
44 
54 
38 
48 
40 
46 
20 
22 
50 
27 
50 
51 
50 
52 
40 
41 
50 
20 
42 
47 
46 
48 
54 
34 
50 
46 
30 
3.1 
44 
48 
60 
60 
31 
47 
54 
48 
60 
40 
37 
42 
37 
47 
50 
47 
48 
40 



44 
51 
44 
54 
68 
42 
48 
50 
42 
48 
50 
58 






98 

101 
96 
97 

•98 
98 
96 
98 
96 

•'98 
94 

68 

96 

98 

104 

90 

101 

80 

104 

106 

104 

93 

96 

102 

95 

108 

107 

110 

112 

102 

109 

113 

85 

104 

102 

108 

no 

108 

100 

111 

112 

88 

64 

103 

111 

108 

101 

108 

100 

110 

100 

114 

109 

99 

99 

96 

105 

106 

105 

105 

107 

110 

106 

107 

100 

93 

128 

90 

105 

n 

103 
106 
107 
101 



1^ 



o 

66 

50 

59 

53 
*62 

55 

60 

54 

59 
«52 

64 

48 

53 

50 

56 

50 

58 

48 

55 

50 

52 

31 

33 

60 

32 

60 

57 

60, 

66 

50 

50 

52 

30 

44 

61 

60 

54 

62 

47 

62 

54 

38 

40 

51 

55 

54 

68 

38 

52 

60 

55 

72 

50 

44 

49 

43 

47 

56 

52 

53 

52 

56 

50 

56 

47 

54 

84 

50 

58 

53 

44 

56 

40 

58 
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annual range of temperature, etc. — Continued. 



July. 


Aagnst. 


Septem- 
ber. 


October. 

■ 


Novem- 
ber. 


Decem- 
ber. 




Anthority. 


























g 




i 




• 

H 

03 


• 

a 


• 

9 




i 


• 

.a 


i 


• 

.3 


i 


• 




1^ 




o 


^ 


o 





1^ 


1^ 


i:^ 











< 




o 



















90 


67 


98 


60 


09 


51 


90 


33 


82 


19 


64 


27 




17. S. post hospitaL 


109 


57 


110 


54 


.104 


43 


95 


23 


90 


11 


67 


~ 1 


"ii?" 


Silas C. Tumbo. 


100 


64 


99 


59 


07 


50 


89 


33 


77 


Zero 


65 


14 


100 




102 


57 


99 


48 


99 


40 


91 


29 












J. M. Thompson. 
Dr. D. A. Hichardfion. 


«99 
»102 


•'07 
•65 


98 
101 


64 
60 






89 
■91 


30 
■30 


'"76' 


""is* 








166 


5i 








H. B. Mizell, W. E. MoEwen. 
Vvilliam 14'riganza. 
W.' B. McDonald. 


100 


69 


96 


61 


94 


52 


91 


34 


"*78* 


"26" 








103 
101 
101 


67 
66 

57 


101 


56 


98 


48 


90 


27 






















John B. Gill. 


100 


"qi 


"99" 


"54' 


"'89 


""49" 


"74" 


"29' 


"'58* 


"'26 




^ \/AJAa JLV* XJi fcii>* 

M. J. Nash. 


99 


70 


97 


62 


99 


52 


90 


34 


86 


19 


68 


16 




A. H. Garrigan. 


64 


48 


66 


40 


83 


50 


85 


50 


73 


44 


66 


41 




IT. S. post hospital. 
Facino K. B. system. 


95 


55 


96 


50 


93 


48 


90 


47 


74 


35 


65 


35 


'"ei" 


94 


58 


• 05 


60 


94 


60 


94 


54 


90 


40 


72 


40. 


64 


Do. 


108 


60 


102 


50 


96 


48 


85 


46 


52 


26 




• a a • 




Dr. A. Fouch. 


86. 


50 


81 


50 


85 


47 


95 


49 


80 


41 


'"78" 


38 


""76" 


XJ. S. post hospitaL 
Pacino B. B. system. 


98 


60 


90 


60 


98 


60 


88 


49 


78 


29 


68 


33 


72 


75 


48 


75 


45 


80 


45 


85. 


40 


78 


28 


67 


31 


57 


Do. 


100 


68 


102 


61 


99 


58 


95 


48 


80 


30 


60 


28 


78 


Do. 


100 


57 


98 


52 


98 


38 


94 


48 


77 


30 


70 


30 


82 


Do. 


91 


53 


93 


53 


95 


53 


87 


52 


71 


34 


69 


39 


71 


U. S. post hospital. 


94 


39 


92 


32 


^? 


29 


85 


23 


67 


4 


51 


10 


06 




98 


42 


94 


35 


^h 


31 


86 


25 


68 


5 


48 


10 


97 


Do. 


100 


71 


99 


68 


89 


45 


90 


46 


76 


25 


70 


31 


90 


Pacific B. B. system. 


96 


40 


89 


36 


88 


28' 


85 


16 


71 


2 


50 


—12 


122 


Do. 


114 


60 


108 


58 


103 


56 


95 


44 


84 


30 


60 


26 


89 


Do. 


101 


65 


100 


67 


103 


62 


84 


30 


75 


28 


62 


29 


79 


Do. 


108 


60 


106 


58 


104 


54 


98 


50 


84 


28 


70 


32 


82 


Do. 


109 


58 


106 


56 


100 


46 




• - • 


80 


28 


64 


32 




Do. 


104 


68 


100 


64 


98 


50 


'96" 


50 


76 


40 


60 


34 


""74' 


Do. 


101 


48 


96 


58 


95 


40 


05 


38 


80 


17 


70 


30 


92 


Do. 


114 


75 


110 


52 


105 


54 


05 


45 


80 


30 


62 


32 


86 


Do. 


83 


44 


81 


31 


78 


34 


76 


31 


60 


20 


47 


14 


77 


Do. 


t 100 


58 


97 


51 


98 


48 


08 


43 


86 


39 


58 


30 


83 


Do. 


113 


63 


104 


60 


102 


60 


102 


48 


92 


32 


84 


30 


83 


Do. 


1 110 


70 


108 


66 


110 


62 


00 


52 


73 


40 


64 


32 


83 


Do. 


109 


53 


106 


50 


104 


48 


100 


40 


82 


26 


65 


31 


84 


Do. 


112 


75 


108 


.65 


103 


65 


"93 


052 


87 


35 


70 


30 


86 


Do. 


107 


50 
60 










90 
89 


35 
50 


79 
76 


23 
32 


60 
68 


24 
27 


""si" 


Do. 


il08 


m 


""59" 


""98" 


'"iis' 


Do. 


' 102 


55 


104 


56 


100 


58 


93 


45 


80 


26 


67 


30 


86 


Do. 


90 


50 


86 


44 


86 


46 


81 


38 


68 


22 


53 


22 


74 


Do. 


60 


43 


62 


48 


68 


42 


82 


40 


67 


34 


60 


35 


48 




106 


57 


98 


53 


100 


53 


94 


48 


87 


42 


75 


33 


77 


F. E. Fox. 


108 


60 


106 


55 


106 


51 


99 


47 


87 


30 


62 


28 


85 


Pacific B. B. system. 


109 


65 


107 


57 


103 


50 


76 


48 


80 


34 


62 


32 


81 


Do. 


T05 


65 


101 


63 


> > * ■ 




73 


52 


73 


43 


69 


41 




Do. 


110 


42 


106 


40 


96 


"*30 


89 


25 


72 


18 


55 


21 




XT. S. post hospital. 


98 


48 


100 


50 


100 


50 


05 


40 


80 


22 


65 


28 


'""si" 


Pacific B. B. system. 


111 


68 


107 


67 


106 


50 


100 


40 


83 


32 


68 


28 


88 


Do. 


92 


52 


90 


47 


96 


50 


00 


40 


86 


26 


71 


33 


76 


Do. 


110 


78 


122 


69 


109 


72 


103 


53 


90 


34 


85 


27 


95 


Do. 


104 


58 


lOi 


52 


103 


47 


90 


40 


76 


21 


62 


24 


88 


Do. 


99 


61 


09 


53 


02 


54 


91 


45 


70 


28 


66 


23 


77 




99 


66 


98 


58 


91 


57 


01 


46 


69 


34 


f^ 


25 


76 


Do. 


100 


51 


94 


50 


92 


48 


88 


52 


78 


38 


29 


76 


Do. 


98 


50 


98 


49 


103 


48 


05 


40 


90 


23 


69 


25 


88 


Do. 


108 


66 


105 


58 


102 


56 


08 


40 


82 


20 


60 


24 


84 


Do. 


102 


58 


100 


55 


93 


50 


05 


50 


78 


35 


59 


35 


77 


Do. 


107 


59 


100 


55 


98 


47 


07 


38 


76 


21 


63 


28 


87 


Do. 


110 


64 


101 


60 


102 


55 


08 


47 


80 


28 


62 


21 


89 


Do. 


104 


66 


105 


58 


100 


56 


07 


48 


82 


38 


60 


32 




John Tuohy. 


104 


52 


99 


52 


104 


50 


05 


44 


82 


30 


74 


30 


'"'78* 


Pacific B. B. system. 


108 


68 


104 


61 


103 


01 


00 


48 


80 


34 


69 


32 


80 


Do. 


98 


51 


94 


52 


91 


40 


03 


47 


8iS 


39 


73 


35 


67 




97 


60 


92 


59 


88 


57 


03 


50 


85 


42 


75 


32 


• *•««<• 


Do. 




• a • 


115 


70 


110 


70 


100 


64 


92 


34 


75 


32 




Do. 


"88' 


50 


80 


46 


86 


40 


84 


44 


78 


28 


64 


32 


""ee" 


Do. 


97 


• 57 


08 


58 


90 


65 


91 


4J8 


79 


27 


73 


34 


78 


Do. 


68 


52 


70 


53 


75 


53 


8'd 


52 


68 


43 


63 


40 


45 


IT. S. post hospital. 
Pacibc B. B. system. 


87 


46 


86 


44 


94 


46 


89 


40 


75 


26 


60 


32 


81 


108 


62 


104 


56 


102 


50 


115 


46 


82 


30 


66 


30 


87 


Do. 


108 


57 


103 


50 


102 


50 


10(* 


43 


81 


28 


59 


30 


80 


Do. 


103 


70 


102 


69 


98 


60 


80 


60 


75 


45 


85 


30 


81 


Do. 
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Table of maximum and minimum temperature and 



SUtions. 



California -r Continiied. 

Monterey 

Kapa 

Newhall 

Kixsolans 

Niles 

Oakland 

Do 

Orland 

Oroville 

Pajaro 

Fasa Boblett 

Petalnma 

Fleasanton 

Poway 

Presvoio o f San 

Francisco. 
Rod Bluff 

Do 

Reddine 

Kiversiae 

Bocklin 

Sacramento 

Do 

Do 

Salinas 

Do 

San Ardo 

San Diego 

San Fernando 

San Francisco 

San Gorgonio 

San Jo86 

San Mateo 

San Miguel 

Santa Barbara 

Santa Cruz 

Santa Monica 

Selma 

Soledad 

Soquel 

South Side 

South Vallejo 

Spadra 

Stockton 

Suisun 

Summit 

Sumner 

Tehama 

Tehachapi 

Templeton 

TowIesL 

Tracy 

Traver 

Truckee 

Tulare 

Turlock 

Williams 

"Willows 

Do 

Woodland 

Colorado : 

Alma 

Aspen 

Cafion City 

Climax 

Collins, Fort 

Colorado Springs . 

Do 

Denver 

Georgetown 

Golden 

Grand Junction . . . 

Hasted 

Idaho Springs 



Character 
of station. 



R, R. 
R.R. 
R.R. 
V.O. 
R* R. 
V.O. 
R.R. 
R.R. 
V.O. 
R.R. 
RR. 
R. R. 
R.R. 
V.O. 
M.P. 

8.S. 
R. R. 
R. R. 
V.O. 
R.R. 
S.S. 
R.R. 
V.O. 
V.O. 
R. R. 
R. R. 
S.S. 
R. R. 
S.S. 
R. R. 
RR 
R. R. 

R.3. 
V.O. 
R. R. 
R.R 
R.R. 
RR 
RR 
R. R. 
R. R« 
RR. 
R.R. 
RR. 
R. R 
RR 
RR 
R. R. 
R. R. 
R R. 
R. R. 
R. R. 
RR. 
RR. 
R. R. 
RR. 
V.O. 
RR 
RR. 

S. W. S. 
S. W. S. 
S. W. S. 
S. W. S. 
V.O. 

s. s. 

S.W.S. 

S. s. 
s. w. s. 
s. w. s. 

V.O. 

s. w.s. 

s. w. s. 



January. 



H 



68 
71 
75 
71 
63 
66 
60 
76 
70 
80 
67 
70 
90 
79 
68 

71 
80 
71 
78 
65 
65 
60 
65 
70 
71 
68 
74 
84 
73 
75 
71 
70 
65 
79 
74 
74 
65 
76 
68 
70 
70 
79 
64 
73 
45 
60 
76 
60 
68 
80 
60 
63 
58 
72 
80 
62 



S 



76 
68 

38 



60 
'79' 



67 
67 
48 



62 

58 



o 

28 
26 
20 
30 
32 
35 
40 
34 
32 
28 
15 
31 
25 
27 
37 

30 
82 
30 
26 
32 
30 
32 
26 
28 
28 
26 
88 
32 
42 
32 
31 
34 
21 
37 
32 
34 
28 
24 
30 
26 
39 
30 
30 
31 
9 
28 
30 
20 
18 
28 
31 
24 
— 4 
27 
26 
32 



32 
30 

- 4 



February. 




-13' 



-10 
-.18 

^8 



—15 
—13 



s 
^ 



70 
58 
70 
71 
66 
66 
62 
70 
70 
68 
72 
68 
77 

"67 

69 
70 
60 
84 
68 
67 
50 
65 
72 
60 
73 
76 
76 
67 
62 
70 
65 
80 
79 
74 
72 
72 
80 
68 
70 
70 
75 
66 
68 
38 
69 
56 
54 
81 
66 
68 
68 
40 
64 
80 
62 



76 
70 

40 



.s 



March. 



o 

26 
26 
27 
30 
32 
3L 
84 
80 
32 
30 
20 
32 
27 

"34 

28 
29 
28 
29 
31 
30 
83 
24 
29 
28 
28 
38 
33 
83 
32 
82 
82 
24 
37 
34 
36 
29 
22 
34 
27 
32 
31 
32 
35 
3 
30 
30 
10 
23 
14 
30 
25 
-10 
28 
29 
32 



27 
30 

—16 



66 
'76' 



66 

71 
50 



6 

8 



2 
3 
2 



65 
60 



-13 







o 

79 
80 
88 
83 
84 
76 
66 
78 
84 
80 
82 
80 
88 
83 
77 

80 

86 

80 

88 

80 

79 

73 

81 

82 

75 

83 

82 

87 

78 

80 

78 

74 

83 

83 

78 

72 

90 

90 

78 

81 

75 

86 

78 

90 

46 

85 

78 

74. 

90 

76 

88 

87 

60 

89 

92 

80 



82 
84 

48 



76 

'so 



72 
75 
56 



76 
68 



a 



o 

S4 
35 
35 
42 
43 
88 
42 
40 
37 
38 
35 
40 
38 
42 
41 

89 

40 
40 
39 
40 
41 
43 
84 
33 
40 
40 
44 
47 
45 
44 
38 
42 
40 
43 
42 
41 
33 
34 
42 
38 
44 
40 
42 
42 
23 
45 
44 
32 
84 
40 
38 
40 
20 
38 
35 
38 



44 
40 



24 



7 
13 
11 



4 
12 



AprlL 



I 



78 
80 
90 
86 



76 
66 
84 
86 
79 
86 
83 
86 
83 
76 

90 
92 
90 
90 
84 
84 
74 
83 
70 
75 
85 
80 
91 
78 
88 
84 
80 
89 
80 
77 
83 
95 
86 
78 
84 
82 
87 
80 
88 
56 
96 
87 
74 
94 
78 
88 
90 
62 
00 
96 
89 



89 
89 

70 
78 
84 



83 



78 
82 
65 



82 
78 



I 



o 

43 
42 
40 
42 



40 
48 
42 
38 
35 
38 
48 
42 
45 
36 

38 
44 
43 
43 
48 
41 
45 
37 
40 
38 
43 
44 
52 
44 
40 
42 
44 
43 
41 
40 
42 
45 
40 
46 
84 
51 
40 
44 
48 
17 
46 
38 
30 
40 
30 
46 
42 
20 
42 
48 
42 



May. 



I 



85 
101 

92 
102 



48 
42 

19 
32 
37 



16 



12 
20 
11 



13 
10 



101 
80 
108 
102 
80 
105 
102 
105 



94 

110 

1J2 

105 

90 

103 

98 

91 

99 

70 

90 

98 

79 

96 

97 

90 

104 

100 

102 

86 

77 

80 

99 

98 

76 



103 



98 
105 

74 
106 
100 

90 
108 

92 
111 



88 
102 
109 
109 
112 
109 
100 

68 
87 
90 



90 



83 
89 
74 
90 
94 

87 
82 






June. 



H 



50 
34 
50 
42 



43 
44 
48 
39 
38 
44 
,60 
49 



39 

40 
44 
64 
44 
38 
39 
49 
34 
44 
45 
45 
48 
59 
46 
48 
44 
50 
47 
46 
43 
48 
53 
40 
42 



51 



47 
50 
21 
65 
40 
80 
47 
30 
49 



20 
43 
60 
48 
42 
55 
47 

18 
32 
38 



24 



29 
31 
22 
32 
34 

23 
23 



80 

101 

98 

102 

99 

83 

76 

102 

104 

80 

98 

102 

102 

93 

79 

105 

110 

105 

99 

107 

100 

92 

100 

78 

78 

98 

78 

100 

90 

98 

95 

92 

105 

95 

83 

77 

104 

94 

82 



95 

98 
102 
109 

78 
109 
102 

92 
101 
100 

111 

106 
88 
100 
109 
108 
110 
106 
106 

79 
88 
96 
■58 
96 



89 
96 
82 
94 
102 

95 
86 






c 

55 

50 

56 

50 

49 

48 

50 

48 

54 

•48 

48 

65 

49 

56 

44 

47 
51 
53 
47 
50 
47 
»3 
42 
50 
54 
62 
54 
62 
48 
49 
46 
50 
52 
44 
50 
64 
59 
50 
44 



58 
53 
50 
53 
28 
60 
48 
88 
48 
34 
65 
58 
86 
56 
50 
56 
45 
65 
60 

35 
34 
64 
"29 
45 



43 
44 
88 
48 
65 

36 
41 
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annv4il range of temperature, etc, — Continued. 



July. 


August. 


Septem- 
ber. 


October. 


Novem- 
ber. 


Decem- 
ber. 


• 






























ett 


Authority. 






























i 


• 

a 


■ 


• 

.a 


• 

s 


• 


• 

9 


• 

a 

.-4 


■ 

8 




.s 


■ 

9 


• 






^ 


n^ 


n 


^ 


s 


9 


» 





^ 


n 









o 








a 




























74 
02 


54 
45 


83 
05 


50 
42 


00 
02 


48 
88 


74 
75 


38 
20 


66 

70 


37 

29 


81 


Pacific R. K. system. 
Do. 




00 


50 




106 


GO 


102 


58 


100 


57 


07 


44 


88 


80 


72 


25 


86 


Do. 




99 


52 


00 


52 


100 


54 


06 


48 


79 


26 


72 


28 


76 


Alvak Pendleton. 




03 


40 


83 


40 


08 


40 


80 


40 


86 


48 


... 






Pacific R. B. system. 




71 


51 


70 


51 


82 


48 


80 


46 


68 


32 


'"67 


' '35" 


"70' 


Dr. J. B. Trembley. 




68 


52 


72 


50 


76 


50 


00 


50 


60 


34 


64 


38 


66 


Pacific B. lU system. 




108 


62 


106 


58 


100 


60 


06 


50 


85 


83 


64 


34 


78 


Do. 




101 


57 


07 


54 


06 


53 


01 


45 


80 


31 


67 


34 


73 


Hiram Arento. 




71 


53 


72 


50 


88 


52 


00 


42 


80 


22 


76 


32 


68 


Pacific B. B. system. 




105 


48 


102 


47 


100 


48 


02 


34 


77 


33 


72 


23 


90 


Do. 




00 


50 


09 


40 


06 


50 


05 


44 


78 


28 


76 


86 


74 


Do. 




00 


55 


104 


40 


100 


48 


92 


44 


81 


22 


72 


30 


83 


Do. 




07 
63 


60 
45 


06 

72 


58 
45 


03 
80 


67 
44 


92 
80 


48 
42 


85 

77 


32 
34 

■ 








Adams Chapin. 

United States post hospital. 




'•ji 


'*32 


"*62* 




112 


56 


107 


55 


101 


48 


06 


47. 


80 


27 


68 


32 


82 






115 


66 


108 


60 


108 


56 


100 


54 


84 


32 


68 


33 


86 


Pacific B. B. system. 




100 


60 


104 


60 


00 


53 


04 


48 


79 


28 


63 


30 


81 


Do. 




105 


50 


100 


40 


08 


48 


04 


42 


85 


33 


72 


30 


79 


A. K. Holt. 




104 


57 


100 


54 


06 


57 


00 


48 


75 


29 


60 


30 


78 


Pacific R B. system. 




00 


48 


100 


48 


100 


46 


02 


42 


75 


28 


65 


29 


72 


Do. 




03 


57 


00 


54 


88 


50 


83 


40 


68 


31 


60 


32 


62 






100 


48 


06 


47 


06 


42 


87 


37 


71 


18 


61 


24 


82 


S. H Gerrish. 




72 


43 


70 


53 


78 


47 


02 


42 


78 


28 


66 


32 


64 


Dr. E. K. Abbott. 




74 


52 


71 


51 


75 


47 


00 


43 


68 


28 


61 


31 


62 


Pacific B. B. system. 




100 


50 


00 


40 


08 


50 


05 


45 


80 


30 


63 


30 


74 


Do. 




70 


60 


77 


54 


70 


58 


86 


50 


82 


44 


74 


36 


43 






106 
70 


60 
40 


103 

74 


60 
40 






06 
87 


50 
49 


07 

74 


50 
42 


73 
69 


30 

40 


""ei' 


Do. 




"so 


"50' 




108 
02 


58 
50 


100 

87 


60 
50 


06 
04 


52 
50 


02 
88 


50 
45 


o:; 

8J 


36 
30 








Do. 
Do. 




'*65' 


*33 


"'74' 




80 


54 


83 


54 


01 


50 


80 


45 


77 


62 


61 


88 


68 


Do. 




108 


52 


106 


40 


107 


47 


100 


41 


85 


28 


69 


25 


87 


Do. 




86 


40 


81 


53 


81 


51 


02 


48 


85 


40 


74 


38 


58 


Hagh D. Vail. 




75 


46 


80 


51 


01 


45 


00 


41 


82 


32 


72 


36 


59 


Pacific B. B. system. 




77 


60 


76 


CO 


72 


56 


110 


54 


84 


40 


80 


40 


76 


Do. 




107 


60 


105 


60 


100 


58 


01 


42 


80 


31 


67 


27 


80 


Do. 




84 


48 


86 


46 


90 


48 


00 


38 


78 


22 


70 


26 


76 


Do. 




78 


46 


86 


40 


76 


42 


88 


52 


80 


32 


70 


34 


58 i Do. 




101 


58 


102 


52 


98- 


50 


00 


50 


92 


34 


70 


38 


1 Do. 




03 


52 


88 


48 


00 


54 


89 


45 


83 


35 


72 


37 


71 


Do. 




94 


48 


100 


57 


100 


50 


100 


50 


88 


88 


70 


32 




Do. 




08 


55 


04 


50 


06 


51 


02 


46 


70 


82 


58 


34 


"'72' 1 Do. 




00 


53 


10(» 


56 


100 


50 


04 


42 


78 


28 


71 


32 


81 


Do. 




80 


43 


80 


33 


76 


31 


75 


31 


62 


15 


42 


7 


77 


Do. 




111 


75 


100 


67 


100 


65 


05 


50 


83 


8L 


62 


31. 


83 


Do. 




103 


57 


101 


50 


100 


50 


03 


42 


85 


35 


60 


33 


73 


Do. 




04 


58 


88 


50 


00 


44 


84 


40 


74 


20 


56 


20 


84 


Do. 




107 


47 


108 


46 


108 


45 


103 


35 


85 


26 


70 


26 


90 


Do. 




08 


50 


04 


40 


100 


40 


06 


40 


80 


80 


70 


20 


86 


Do. 




111 


57 


102 


55 


100 


50 


08 


44 


83 


30 


62 


34 


81 


Do. 




112 

87 


63 
46 


110 
86 


55 
41 


108 
80 


58 
30 










65 
42 


24 



"98' 


Do. 
Do. 




"73" 


"24" 


"62' 


"s 




108 


63 


100 


60 


100 


57 


03 


54 


89 


29 


61 


27 


81 


Do. 




112 


56 


108 


55 


08 


52 


06 


45 


86 


29 


65^ 


23 


89 


Do. 




100 


65 


105 


60 


100 


56 


06 


46 


85 


26 


68 


32 


83 


Do. 




112 


51 


108 


52 


100 


45 


07 


42 


78 


23 


64 


28 




David Bentley. 




107 


65 


106 


66 


08 


60 


07 


50 


81 


27 


63 


32 


*"*82' 


Pacific B. B. system. 




104 


66 


06 


59 


05 


60 


03 


03 


88 

58 
68 


48 


3 


75 


83 


76 


Do. 

W. H. Powless. 
L. W. Thiele. 
F.P.Blake, M.D. 
Georpe C. Wortman, 
Prof. Elwood Meado. 




"02' 
06 
66 


"'40 
60 
86 


"88 
02 
68 


"46 
40 
35 


"88 
02 

58 


'32' 
44 
30 


'70' 


"22 


















52 


"24 


"40 


11*3 










07 


51 


06 


46 


01 


32 


88 


11 


78 


—13 


"ii" 


"'"6' 


*"ii6" 




00 


48 


00 


46 


84 


36 


82 


9 


71 


-16. 


50 


—14 








. 00 


48 


00 


46 


84 


36 


82 


9 


71 


-16 


56 


—14 


*"io6* 


Central Office. 




02 


50 


05 


47 


88 


35 


85 


8 


74 


—14 


67 


—14 


114 






80 


44 


70 


40 


74 


32 


69 


11 


62 


— 2 


47 


—13 


03 


"W. A. Jayne, M. D, 




04 
100 


34 
63 


06 
06 


48 
52 


87 
00 


41 
38 


87 
84 


10 
26 


73 
70 


— 9 
4 








J. M. Shields. 

Dr. I. F.Ingersoll and Fran 




"52' 


11*5' 




k 




























McClintock. 




k07 


k43 


05 


41 


85 


30 


84 


12 


73 


—27 


59 


-27 


124 


E. P. Moon. 




.80 


43 


86 


40 


80 


33 


78 


10 


66 


— 2 


53 


—13 


102 


Ignatius Zeiler. 
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REPORT OF THE CHIEF SIGNAL OFFICER. 



Table of Tnaximum and minimum temperature and 



StatioDB. 



Colorado — Gontinaecl. 

Las Animas 

Lewis, Fort , 

Lon^mont 

Monte Yista 

If ontrose 

Pandora 

Pike'sPeak 

Pueblo 

Bod Mountain — 

S&^acbe 

Trinidad 

T. S.Ranche 

WestCliflfe 

Connecticut : 

Canton 

Colchester 

Hartford 



Character 
of station. 



Middiebrook 

Kew Haven 

Kew London 

North Colebrook 

Shelton 

Southington 

Thompson 

Voluntown 

Waterbury 

Dakota : 

Abraham Lincoln, 
Fort 

Bismarck 

Bnford, Fort 

Dead wood 

Garden City 

Highmore T 

Huron 

Meade, Fort 

Parkston 

Pembina, Fort 

Randall, Fort 

Richardton 

SisHeton, Fort 

Sully, Fort 

Do 

Totten, Fort 

Do 

"Webster 

Yankton 

Yates,Fort 

Do 

District of Columbia : 

Kendall Green 

Bock Creek Brid$;e . 

Beservoir (distrib- 
uti;nff). 

Beservoir (receiv- 
ing). 

Washington City . . . 
Florida : 

Archer 

Cedar Keys..: 

Duke 

Homeland 

Jacksonville 

Key West 

Limona 

Ikfanitee 

Meade, Fort 

Merritt's Island < . . . 

Nama. 

- Pensacola 

St. Augustine, Fort. 

Sanford 

Tallahassee 

Titusville 



S. S. 
M.P. 

s. w. s. 
s. w. s. 

s. s. 
s.w.s. 

s. s. 

S.W.S. 
8.W.S. 

s. w. s. 
s. w. s. 
s. w. s. 

S.W.S. 

N.E.M.S. 

N. E. M. S. 
V.O. 

N. E. M^. S* 

S.S. 

S.S. 

V.O. 
K.E.M.S. 

V.O. 
N. E. M. S. 

V.O. 

n.e.m;.s. 

M.P. 

S.S. 

s.s. 
s.s. 

V.O. 
V.O. 

s.s. 

M.P. 

V.O. 
M.P. 
M.P. 

V.O. 
M.P. 

S.S. 
MP. 

S.S. 
M.P. 

V.O. 

S.S. 

S.s. 

M.P. 

V.O. 
V.O. 
V.O. 

V.O. 

s.s. 

V.O. 

s.s. 

V.O. 
V.O. 

S.S. 

s.s. 

V.O. 
V.O. 
V.O. 
V.O. 
V.O. 

M.P. 
S.S. 
V.O. 

s.s. 



January. 






O 

76 
47 
62 
42 

60 



.s 



9 
—18 
— 5 
—20 
—15 
2 



19 



48 
64 



59 

50 

'47' 

63 
51 
56 
49 
50 
52 
90 
60 
.48 

36 

44 
42 
45 
32 



38 
49 



22 
51 
32 
32 
34 
40 
35 
32 
84 
47 
44 
£9 



68 
66 

64 

67 

71 
70 
75 
82 
76 
79 
82 
84 
82 
80 
84 
68 
79 
80 
76 



—21 



7 
8 



-9 
-14 
-26 

-15 

- 5 


-16 
-10 
-17 
-10 

- 5 
-20 

-48 

-44 

-45 

-18 

-33 



-43 
-33 



—45 
-33 
38 
40 
-28 
-30 
-39 
-31 
-44 
-29 
-38 
-50 



9 

7 

4 



23 
24 
25 
28 
22 
50 
28 
31 
27 
35 
31 
20 
27 
32 
21 



Febmaiy. 






o 

76 
44 

70 
46 
59 
73 
27 

46 
54 
68 



58 

46 

"47 

52 
53 
54 



51 
48 
54 
48 

37 

45 

47 
58 
37 
36 
47 
71 
38 
33 
45 
40 
38 
49 
50 
35 
27 
45 
60 
49 
30 

69 
76 
73 

71 

73 

81 
77 
85 
85 
84 
81 
87 
88 
87 
85 
88 
76 
83 
85 
82 



.a 



o 

- 6 

- 9 

- 2 
1 
2 

- 8 
-^23 

"0 


4 







"2 

5 

8 
10 



3 
2 
2 
2 

-36 

-43 
-41 
-29 
-29 
-30 
-30 
-37 
-22 
-40 
-22 
-32 
-38 
-26 
—27 
-36 
-36 
-39 
-22 
-34 
-33 

16 
20 
20 

17 

19 

35 

39 
36 
45 
38 
58 
44 
46 
43 
45 
42 
38 
39 
44 
40 



March. 



1^ 



o 

81 
63 
77 
64 
72 
90 
31 
78 
58 
69 
72 



68 

45 
52 



52 
51 
53 
45 
50 
54 
49 
57 
52 

43 

54 
59 
65 
64 



68 
73 
60 
44 
66 
50 
67 
62 
70 
52 
67 
74 
78 
57 
54 

54 
60 
53 

55 

65 

80 
76 
84 
85 
80 
82 
88 
89 
87 
84 
87 
75 
70 
83 
79 



.9 



o 

18 
16 
16 
14 
16 
9 
- 5 
20 
12 
19 
22 



7 
12 



11 
12 
15 

- 3 
13 
11 
11 
12 

7 

-28 

-15 
-10 
10 
-13 
-14 

— 4 

— 2 
-10 
-27 

— 8 

— 9 
-13 

- 8 

- 5 
-23 
-20 
-22 

- 2 
-11 
—11 

22 
25 
24 

22 

21 

32 
40 
31- 
34 
36 
58 
40 
45 
31 
43 
30 
40 
37 
39 
38 



April. - 



1^ 



O 

87 
72 
84 
72 
78 
72 
38 
84 
58 
72 
78 



75 
80 
80 

82 
80 
79 
67 

77 
80 

'84 
73 

91 

87 
88 
73 
85 
94 
94 
86 
94 
62 
94 
86 
91 
92 
95 
84 
84 
93 
90 
92 
88 

78 
84 
82 

82 

84 

84 
82 
90 
93 
89 
81 
91 
89 
91 
90 
91 
92 
89 
90 
87 






o 

21 
20 
34 
45 
21 
9 
—6 
38 
26 
40 
33 



20 
20 
20 

22 
23 
24 
10 
21 
23 

"22 
16 



12 

12 

10 

14 

13 

16 

13 

16 

■ 2 

17 

16 

2 

19 

19 

1 

2 

7 

19 

15 

22 

30 
84 
31 

CO 

28 

36 
42 
38 
44 
38 
61 
46 
50 
40 

"44" 
44 
40 
44 
44 



May. 



I 



90 
82 
90 



89 
81 
44 
*86 
68 
85 
80 



89 
86 
89 

88 
86 
82 
82 
86 
91 
86 
88 
86 

92 

91 
93 
80 
87 
90 
92 
88 
98 
97 
94 
87 
94 
92 
95 
90 
90 
96 
90 
93 
92 

84 
90 
91 

86 

89 

84 
87 
94 
91 
91 
86 
90 
89 
91 
89 
92 
90 
90 
91 



a 



o 

35 
15 
88 



28 
21 
—2 
«»36 
16 
34 
34 



32 
34 
38 

38 
42 
44 
32 
36 
46 
89 
48 
32 

31 

26 
32 
31 
30 
16 
32 
27 
38 
22 
19 
32 
27 
32 
33 
29 
29 
29 
36 
31 
30 

56 
60 
57 

54 

50 

52 
57 
55 
59 
55 
60 
63 
66 
65 
51 
62 
62 
59 
54 



June. 



H 



o 

96 
86 
93 
88 
93 
86 
56 



.65 
86 
91 
96 



88 
89 
95 

94 

90 
84 
80 
91 
91 
87 
89 
90 

101 

97 
98 
92 
90 
96 
97 
98 
99 
95 

100 
97 
91 
99 

102 
91 
91 
96 
94 

101 

101 



94 
93 

94 

95 

92 
89 
94 
93 
95 
87 
93 
95 
91 
90 
92 
89 
94 
95 
92 
93 






51 
32 
50 
40 
41 
28 
21 



42 
47 
41 
56' 



42 
42 
42 

43 
44 
47 
42 
44 
53 
45 
50 
41 

38 

38 

39 
40 
36 
.^2 
38 

as 

40 
32 
27 
45 
33 
44 
43 
35 
36 
39 
45 
41 
39 



60 
58 

56 

50 

62 
6i 
6;i 
67 
64 
69 
69 
68 
70 
70 
69 
65 
67 
64 
70 
J65 
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•Tuly. 


Aagast. 


Septem- 
Der. 


October. 


Novem- 
ber. 


Decem- 
ber. 




Authority. 


























"5 
p 

g 


• 

H 

c8 




• 




• 


• 

H 


• 






i 


• 


• 

8 


• 

W4 




1^ 
O 


1^ 












a., 




S 



a 











< 












100 


55 


100 


52 


95 


34 


92 


21 


79 


—16 


58 


—11 


118 




86 


30 


88 


21 


80 


21 


76 


8 


63 


21 


40 


-30 


118 


United States post hospital. 


i>94 


b59 


92 


51 


88 


36 




24 


71 


—21 








Edwin J. Clark, M. D. 
C. S. Aldiich. 


92 


61 


86 


41 


85 


32 


•78' 


•21 


64 


— 1 


"55* 


—25" 




94 


48 


90 


42 


84 


38 


£3 


23 


65 


8 


48 


—16 


"iio 




86 


34 










84 


19 


72 


10 


64 


—22 




C. Laforgne. 


55 


29 


"'56 


"22' 


"51 


"15 


44 





36 


—14 


25 


—39 


'""95' 


96 
72 


G5 
40 


91 
68 


53 
30 


88 
68 


40 
32 


•88 
65 


•23 
26 












V. G. HQls and A. S. Dwight. 
. William Gray. 
















83 


46 


*81 


*38 


76 


24 


68 







—17 




J. W. Rambo, M. D. ' 


*9i' 

94 

84 


'55" 
60 

47 


90 
92 
84 


53 

48 
43 


86 

88 
77 


30 
45 
30 


86 
86 


24 
34 


74 
69 


13 
11 




A f 




Prof. H. E. Gordon. 








E. A. Eider. 








J. E. MacNiell and A. Corn- 












• 
















stock. 


100 


56 


87 


45 


80 


32 


78 


16 


62 


15 


52 


3 


114 


tx. J. Case. 


89 


58 


86 


46 


78 


30 


75 




65 


16 


58 


6 


• • • • 


S. P. WlUard. 


96 


58 


93 


46 






75 


"•if 


68 


6 


51 


6 




W. "W. Ellsworth, J. Mar- 






tangh. 


94 


58 


90 


47 


80 


82 


76 


22 


67 


17 


58 


6 


109 


H. D.A.Ward. 


90 


60 


86 


50 


78 


36 


75 


25 


63 


18 


66 


8 


95 




89 


63 


84 


52 


77 


38 


73 


30 


63 


17 


57 


9 


89 




88 


53 


83 


40 


76 


30 


74 


17 


60 


8 


52 


- 2 




Kev. William Goodwin. 


91 


59 


88 


43 


78 


35 


74 


25 


62 


10 


65 


9 




F. B. Wheeler. 


93 


64 


b9 


52 


82 


28 


75 


20 


63 


15 


55 


6 


"112 


L. Andrews. 


89 
94 


61 
61 


84 
88 


50 
56 


76 
79 


85 
30 






62 
71 


12 

14 


56 
60 


3 

4 


"99' 


Miss E. D. Lamed. 


'78' 


"25' 


Rev. E. Dewharst. 


94 


56 


90 


42 


80 


27 


77 


20 


65 


14 


57 


4 


114 


N. J. Welton. 


96 


50 


90 


38 


90 


30 


80 


2 


75 


-24 


48 


-28 


149 


United States post hospita]. 


96 


50 


91 


37 


85 


28 


73 


2 


73 


-25 


47 


-25 


140 




98 


45 


92 


44 


89 


31 


80 





68 


-29 


45 


-25 


143 




90 


45 


88 


41 


80 


33 


75 


- 7 


64 


-11 


49 


-11 


121 


' 


92 


49 


80 


37 


80 


29 


80 


8 


68 


-28 


38 


-24 


\ 125 


W. C. T. Newell. 


100 
99 


47 
44 






92 
89 


29 

26 
















W. R. McDowell. 


"91" 


"46* 


"78' 


"5 


"76" 


-28" 


"io 


-23" 


'i42' 


• ■ » tfb^W ^mmt^ ^r ^■^^ ^^ ' w ^" ^*^» ■ 


100 


48 


98 


41 


87 


34 


82 


-11 


72 


—25 


5v 


-32 


137 


United States post hospital. 


104 


52 


92 


41 


93 


32 


79 


10 


82 


-27 


42 


—22 




J. J. Swartz. 






88 


31 


87 


18 


73 


- 9 


68 


—29 


42 


-42 




United States post hospital. 
Do. 


105* 


"37 


100 


27 


94 


18 


82 





70 


-41 


41 


-17 


'*i46* 


94 


52 


84 


43 


82 


18 


78 


• 1 


70 


-30 


40 


-25 


135 


Prof. Adolph Nordberg. 


92 


41 


88 


33 


80 


28 


75 


- 6 


73 


-24 


34 


-30 


134 


United States post hospital. 


104 


63- 


98 


43 


94 


33 


78 


4 


77 


-27 


46 


-18 


132 




108 


53 


97 


48 


95 


33 


79 


4 


T9 


-25 


49 


-18 


138 


Do. 


90 


44 


84 


37 


81 


26 


68 


1 


70 


-23 


41 


-36 


130 




92 


45 


87 


34 


81 


28 


65 


1 


67 


-22 


40 


-32 


128 


Do. 


100 


48 


K9 


30 


90 


22 


76 


1 


77 


-27 


40 


-30 


144 


Prof. Arthar Botts. 


98 


53 


99 


44 


91 


33 


80 


13 


78 


-18 


45 


-16 


128 




103 


46 


97 


35 


90 


30 


78 


3 


76 


-21 


44 


-19 


141 




99 


38 


95 


47 


87 


38 


81 


1 


76 


-24 


45 


-25 


151 


United States post hospitsL 














83 
87 


34 
33 


69 

73 


23 

23 


57 
60 


16 
18 


" '95' 


Deaf and Dumb Institute. 


ioi" 


"73 


"98* 


"59" 


'*9i" 


'"45 


Washington AVater Works. 


102 


70 


96 


52 


86 


44 


85 


31 


68 


23 


58 


17 


95 


Do. 


100 


70 


96 


54 


86 


41 


. 84 


34 


68 


22 


58 


15 


96 


Do. 


103 


•64 


92 


51 


90 


40 


85 


31 


70 


23 


59 


14 


97 


Signal Service. 


98 


66 


95 


65 


93 


62 


95 


37 


88 


24 


82 


28 


75 


Dr.J.C.Neal. 


92 


69 


92 


70 


91 


62 


86 


89 


77 


27 


73 


34 


68 




100 


67 


94 


67 


94 


69 


89 


42 


82 


28 


78 


35 


75 


B. P. Ferrill. 


98 


73 


95 


72 


92 


62 


89 


44 


84 


33 


82 


'45 


70 


J. S. Wade. 


100 


69 


97 


68 


95 


55 


88 


40 


78 


26 


76 


31 


78 




90 


70 


89 


75 


88 


72 


86 


67 


82 


57 


80 


63 


49 




97 


73 


94 


74 


93 


68 


88 


45 


85 


32 


81 


41 


69 


J. G. Knapp. 
Mary W.Broberg. 


94 


74 


96 


79 


94 


74 


93 


47 


88 


36 


85 


35 


65 


07 


75 


94 


78 


93 


65 


90 


42 


85 


34 


83 


36 


70 


A. li. Adams. 


95 


72 


95 


68 


92 


69 


86 


46 


81 


37 


79 


47 


60 


Rev. James H. White. 


94 


72 


95 


73 


93 


65 


88 


44 


87 


37 


80 


39 


64 


C. E. Bobbins. 


99 


71 


93 


69 


94 


59 


83 


38 


76 


1:8 


70 


30 


79 


• 


94 


70 


92 


68 


90 


68 


86 


52 


78 


27 


76 


32 


67 


United States post hospitaL 


"93' 


'75' 


"92* 


"76* 


"93' 


"he 


"'86' 


"36' 


"79' 


"26* 


"72 


"29" 




Rev. W.H. Carter. 


99 


68 


94 


69 


92 

• 


64 


87 


45 


82 


32 


81 


40 
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Table of maximum and minimum temperature and 



BtStiOBS. 


Character 
of stations. 


• 

January. 


February. 


March. 


ApriL 


May. 


June. 


• 

8 


9 

a 


• 


• 


• 


73 
75 
83 
84 
78 
79 
81 

74 
74 
62 
65 

70 
71 
68 
71 
68 


• 
9 


• 

1 


• 



29 
37 
30 
38 
32 
39 
36 

22 
22 
33 
23 

18 
28 
20 
18 
26 
35 


• 

1 


i 


i 


• 

a 


Goorgift: 

Athens 


V.O. 

8.S. 

S.S. 

v.o. 
v.o. 
v.o. 

S.S. 

M.P. 

S.S. 

v.o. 

M.P. 
S. W.S. 

s.w.s. 

S.W.S. 
S.W.S. 
S.W.S. 
S.W.S. 

s. w. s. 
s.s. 

S.W.S. 
S.W.S. 

v.o. 

S.S. 

v.o. 
S. w. s. 
s. w.s. 

S.W.S. 

s. w. s. 

s. w. s. 

v.o. 

s w.s. 

8. W. S. 

s. w.s. 
s. w.s. 
s.w.s. 

S.W.S. 

v.o. 
s. w. s. 
s. w. s. 

S. W.S. 

s. w. s. 
s. w. s. 

s. w. s. 
s. w. s. 

v.o. 

v.o. 
s. w. s. 
s. w. s. 

v.o. 

v.o. 
s. w. s. 
s. w. s. 
s. w.s. 
s. w.s. 

S.WS. 

s. w. s. 

S.W.S. 

s. w. s. 

S.W.S. 
S.W.S. 
S.W.S. 

v.o. 
v.o. 

S.W.S. 

s. w.s. 

S.W.S. 

v.o. 
s. w. s. 

v.o. 
s. w. s. 

v.o. 

v.o. 


o 

67 
69 

74 
72 
73 
74 
71 

52 
55 
60 
46 

46 
64 
60 
45 
40 




10 
9 
15 
14 
12 
19 
16 

14 
16 
29 
12 

25 
— 8 
—24 
—25 
-28 


o 

73 
74 

77 
84 
78 
79 
80 

55 
53 
68 
53 

50 
71 
57 
54 
46 




29 
29 
81 
34 
31 
38 
35 

9 

6 

2 

-12 

—10 

15 



— 5 

-10 




25 

25 

29 

82 

28 

36 

32 

23 

24 

31 

3 

12 
17 
10 
5 
10 




86 

88 

9J 

91 

88 

87 

80 

90 
86 
92 
72 

83 
89 
90 
86 
88 
89 




87 
89 
94 
92 
94 




51 
57 
46 
62 
50 




97 

97 

103 

101 

100 




52 
57 
59 
66 
57 


Atlanta 


Anuoata...- 


Forsyth 


MilledgeviUe 

Qoitman 


SftVAnnah 


89 

98 

97 

103 

92 

91 
95 

• • • . - 

92 
91 
90 
95 
87 
89 
94 
92 
80 
85 
86 


56 

28 
26 
36 
31 

44 

62 

"*40" 
45 
59 
62 

^ 
46 
53 
47 
42 
49 
46 


100 

97 
95 
98 
87 

97 

102 

98 

99 

99 

104 

102 

96 

98 

102 

100 

96 

96 

94 

94 

98 

80 

91 

98 

96 

96 

'162* 
94 
98 

"99' 
96 
98 

100 

102 
97 
98 
99 
99 

102 
90 
98 


60 

38 
38 
39 
38 

48 
54 
46 
44 
50 
60 
54 
54 
50 
56 
50 
48 
49 
54 
52 
66 
50 
47 
60 
66 
51 

'"42 
52 
56 

"49' 
56 
58 
55 
51 
53 
57 
46 
54 
50 
54 
58 


Idaho: 

Bois6 Barracks 

Boia% City 


Lewiston 


Sherman, Fort 

Tllinois: 

Aledo 


Albion 


AtWOOd ...T^rr..... 


Aurora 


Belyidere 

Benton 


Season 


52 
66 
42 
54 
62 
52 
60 
58 
59 
66 
46 
61 
49 
66 


—24 

- 1 
—31 
—18 
—20 
—15 
-18 
—26 
-12 
—12 
—24 
—16 
—29 

— 6 


52 
72 
43 
68 
67 
58 
72 
63 


4 

12 

—12 

8 

4 

- 7 

4 








Cairo 


75 
66 
75 
74 
68 
75 
68 


24 

21 
17 
9 
22 
12 


87 
86 
92 
90 
82 
84 
85 
92 
92 
67 
84 
85 
88 


83 
20 
30 
20 
19 
28 
24 
30 
28 
22 
24 
19 
33 


Cedarvillo 


Centralia 


Charleston 


Chicago 


CoUinsYille 


Decatnr 


Eberle 


Fairfield 


74 
57 
69 
55 
75 


16 
— 5 

10 
—11 

19 


78 

"76' 
72 

77 


26 
15 
14 
6 
22 


92 
80 
85 
90 
90 


56 
40 
47 
42 
59 


Fairview 


Flora 


Geneseo 


Golconda 


Greenville . - 


Griirirsville 


52 
53 
65 
62 
54 
49 

"*54' 
53 
46 


-25 
—31 
—30 
—19 
-20 
-21 

-19* 
-32 

-17 


67 
56 
60 
69 
64 
51 
75 
64 


—1 
—5 

5 
—2 
-2 

8 
—2 


67 
74 
67 
78 
7) 
78 
81 
66 
72 
67 


18 

8 

10 

20 

17 

8 

18 

12 

14 

6 


87 
90 
87 
92 
83 
88 
95 
84 
88 
80 


24 
20 
17 
29 
22 
22 
26 
26 
24 
23 


89 
93 
92 
90 
86 
94 
93 
90 
94 
86 
87 
93 
90 
91 
93 
85 
90 


48 
42 
38 
54 
51 
40 
52 
60 
53 
45 
43 
50 
46 
50 
60 
48 
50 


Hennenin 


Hooneston 


Jrishtown 


Jacksonville 

Joliet 


Jordan's Grove 

Kankakf^^ 


Lacon 


Lake Forest 

Lanark 


51 


—8 


If artinsville 

Mascontah 


57 
61 
65 
66 
54 
54 
48 


—22 
-16 
—21 
-11 
-23 
-22 
-26 


66 
72 
73 
74 
56 
60 
50 


7 

6 

6 

10 

—1 

—4 

-8 


70 

82 
74 
76 
68 
70 
70 


20 
16 
18 
14 
15 
10 
8 


90 
89 
89 
90 
86 
84 


28 
30 
22 
28 
26 
22 


Hattoon 


HoLeansborongh . . . 
Melvin 


Minonk 


Monmouth 


Mount Morris 


90 


12 


90 
89 
88 


35 
44 
67 






Neponset 


46 
65 
55 

50 


-26 

- 7 

— 7 
—26 


54 
68 


-10 

19 


70 
74 


6 

24 


98 
100 


44 

57 


North Caledonia 

Olney 


87 
67 
86 
87 


34 
30 
24 
82 


Oneida 


58 


— 8 


72 


16 


92 
98 


50 
52 


100 
104 


63 
60 


Oquawka 


Oswego 














Ottawa 


52 
58 
61 
58 
54 
53 
56 
60 
56 
41 
42 
51 
40 

"46* 
46 


—26 

—20 

—14. 

—20 

—22 

—27 

—21 

—27 

—26 

—26 

—25 

—14 

—30 

-26' 
—22 


54 
62 


— 6 



61 
67 
77 
62 
75 
74 
73 
68 
72 
70 
64 
.74 
63 
65 
69 
68 


12 
16 
22 
12 
19 
11 
12 
13 
10 

6 

— 2 

15 

21 

3 
10 

6 


82 
80 
86 
79 
87 
87 
90 
91 
86 
84 
81 
86 
81 
80 
89 
85 


22 
27 
34 
19 
20 
23 
28 
18 
16 
20 
18 
27 
23 
25 
24 
17 


89 
82 
88 
84 


48 
46 
56 
62 


93 
90 
98 
91 
98 
98 

101 
99 
98 
96 
94 
98 
95 
94 

100 
97 


54 
46 
60 
52 
55 
45 
53 
50 
48 
56 
46 
60 
54 
55 
59 
43 


Pana 

Palestine , . t 


Paris 


58 
63 
56 
57 
64 
52 
47 
47 
70 
40 
42 
54 
53 


4 

— 3 

— 4 

— 1 


— 
—10 

—11 

8 
—10 

— 4 

— 5 

— 7 


Pavson 


Pekin 

Peoria 


92 
93 
94 
90 

*86 
86 
87 
87 
90 
85 


47 
48 
46 
38 

**46' 
61 
48 
44 
51 
37 


Philo 


Pontiao 


Prairieville 


Riley 


» Itichview 


Kockford 


Do 


Sandwich 

South Evanston 
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average range of temperature, etc. — Continned. 



Jnly. 


August 


Septem- 
ber. 


October. 


Novem- 
ber. 


Decem- 
ber. 


• 

i 




• 
























Aathority. 


o 


.3 

o 


o 


• 

a 



H 



• 

i 




1 




• 

a 



• 

i 




• 




H 

cB 




• 




« 

• 







100 


65 


01 


55 


95 


40 


86 


36 


74 


16 


62 


16 


90 


Prof. L. H. Charbonnier. 


100 


59 


91 


55 


95 


45 


82 


30 


72 


16 


65 


15 


91 




104 


69 


99 


60 


98 


45 


88 


39 


78 


24 


72 


24 


89 




102 


73 


98 


62 


101 


52 


91 


44 


79 


22 


74 


22 


88 


F. a. Scott 


100 


70 


93 


60 


93 
97 
93 


47 
54 


81 
87 
85 


40 
37 
42 


70 
77 
78 


21 
26 
26 


66 
72 
71 


21 
30 
28 


88 


S. A. Cook. 
J. L. Cutler. 


102 


69 


98 


65 


50 


"'B6 


100 
100 


45 
41 


98 
97 


45 
39 


93 
93 


36 
33 


80 
87 


18 
10 


73 
72 


4 
6 


56 
53 


9 
9 


06 
95 


United States post hospital. 


103 
91 


61 
39 


103 
94 


56 
41 


94 
79 


39 
30 


93 
70 


22 
13 


81 
56 


18 
4 








Kobfirt SobleiobAr 


46 


9 


106 


United States post hospital. 


102 


56 


104 


42 


93 


41 


83 


14 


70 


- 2 


44 


11 


114 


Tyler MoWhorter. 










« ■■ • • 


... . 


85 


22 


73 





54 





. • • • 


B.F.Miohels. 


100 


50 


98 


46 


94 


30 


82 


30 








. a a - > 




J. W. C. Gray. 


104 


50 


... . 


46 


93 


32 


85 


16 


69 


- i 


62 


-10 


• - • - . 


M. M. Bobbins. 


100 


60 


102 


50 


86 


40 


82 


16 


69 


- 4 


62 


-18 


130 


E. L. Lavn-ence. 


104 


74 


101 


63 


98 


50 


82 


34 


73 


10 


60 


17 




J. McPherson. 


106 


66 


100 


58 


94 


46 


79 


26 


76 


7 


65 


— 6 




L. H. SnUivan. 


08 


66 


•97 


58 


95 


44 


82 


28 


75 


10 


58 


5 


99 




09 

100 
107 


60 
70 
56 


100 


50 


86 


39 


80 


12 


69 


- 6 


44 
5S 
55 


-16 

1 
— 6 


131 
'127' 


John Wright. 
J. L. Hallam. 
J. B. Dazey. 


106 


48 


101 


32 


86 


20 


78 





100 


61 


98 


49 


92 


38 


82 


14 


67 


— 1 


53 


— 6 


115 




100 


64 


102 
101 


48 
55 


97 


38 


85 


23 


75 


10 


56 


— 4 


120 


J. E. Wadsworth. 
Rev. N. M. Baker. 
George Strong. 
Jacob Hall. 


104 


59 






100 


36 


87 
87 


28 
28 


78 
80 


20 
4 


59 
58 


4 
4 




108 


66 


104 


58 


100 


43 


*i2o" 


^106 


f7''» 


101 


53 






82 


22 


66 
76 





40 


-12 





Jennie Anderson. 
L. A.. Michels. 


102 


60 


100 


50 


95 


34 


82 


22 


6 


56 


118 


102 


48 


100 


51 


94 


34 










53 


-16 




Prof. N. W. Thornton. 


103 


71 


100 


60 


101 


47 


87 


26 






63 


6 




J. E. Y. Hanna . 


104 


60 


102 


46 


100 


37 


85 


49 


79 


6 


56 


— 5 




M. S. Oadyn. 


105 


51 


101 


46 


102 


32 


84 


18 


76 





55 


- 9 




li. Eastman. 


103 


44 


107 


45 


98 


30 


88 


14 


72 


- 2 


57 


-11 


139 


A. T. Purviance. 


100 
104 


50 


100 


48 


93 


32 


81 


18 


74 


2 


54 


- 9 


130 


Hiss C. J. Trego. 


72 


102 


62 


100 


44 


85 
83 
75 


25 
19 

17 


81 
76 
86 


9 
5 



62 
55 
52 


— 3 

— 7 

— 5 


123 


William Rogan. 
P. J. Hasenstab. 
Anna B. Nash. 


102 


50 


100 


52 


98 


32 


'i23 


104 


69 


104 


54 


100 


34 


89 


22 


80 


10 


56 







W.J.S.Cathcart 


104 
106 


60 
57 


98 
106 


56 

51 






72 
87 


24 
16 












W. M. Wells. 


94 


38 


72 


-"2 


56 


-12 




Rov.A.C.Prioe. 


104 


54 


100 


54 


91 


41 


82 


12 


68 


- 2 


48 


- 5 


121 


L.R.F. Griffin. 


99 


57 


96 


48 


86 


36 


81 


12 


74 


- 5 


53 


-16 




George L. Beeler. 


100 


65 


101 


60 


97 


31 


82 


24 


76 


2 


54 


- 2 


128 


J. B. Sheapley. 
Dr. G. Leibrock. 


104 


66 


105 


48 


101 


36 


82 


22 


82 


10 


58 


-3 


121 


108 


62 


104 


61 


99 


34 


85 


19 


76 


4 


55 


- 5 


129 


William Dozier. 


106 


62 


104 


54 


102 


39 


86 


24 


79 


- 2 


58 


- 1 


117 


William P. Gibbs. 


100 
104 
104 


58 
66 
52 


100 

dl04 

9o 


55 

d56 

45 


94 


41 


80 


19 












F. E. Dienelt. 






















70 


— 2 


53 


—14 




J. C, Hntchison. 
William Feary. 
Dr. E. Stetson. 


110 


44 


105 


54 


92 


32 






70 





48 


—16 




102 


49 






93 


32 










■ 
























100 

100 


64 

66 


105 
100 


58 
50 


98 


43 






74 
72 


2 










Charles Fahs. 


84 


18 


54 


—10 
—12 




J. A. Wetmore. 
E. Hodson. 


110 


68 


108 


58 


90 


46 


92 


26 


80 





48 




102 


52 


102 


44 


94 


31 


82 


15 


66 


— 3 


50 


—12 




J. 8. Seely. 


102 


60 


100 


50 


89 


34 


80 


18 


67 


— 4 


52 


—14 


128 


Dr. J. 0. Harris. 


95 


62 


95 


47 


90 


35 


76 


16 


70 


2 


48 


— 8 


115 


J. K. Eberle. 


105 
100 


68 
^ 66 


192 
99 


58 
51 


97 
93 


40 
83 


83 
r 81 


28 
19 












J. E. Templeton. 
Wilbnr T. Cook. 


74 


4 


52 


— 4 


120 


103 
104 


62 
55 


103 
104 


47 
47 










79 

74 


2 









Daniel E. Eobbins 


95 


33 


85 


19- 


56 


—11 


131 


Eev. J. E. Terborg. 


100 


59 


104 


52 


98 


41 


86 


21 


75 


5 


56 


— 6 


127 


Dr. F. Brendel. 


108 
110 


50 
48 


105 
108 


54 
44 


96 
98 


33 
28 


84 
82 


16 
16 












TT. A . "RiiTT. 


74 


4 


60 


—10 


136 


Isaac Yonng. 


102 


62 






90 


41 


80 
79 


15 
12 


71 
66 


— 4 

— 2 


52 
49 


—16 
—14 




Matthias Schick. 
John W. James. 


98 


50 


98 


44 


86 


37 


"i23" 


104 


62 


103 


50 


98 


35 


84 


■21 


79 


7 


55 


— 1 


118 


A. G. Tackor. 


97 


68 


9; 
98 


50 
52 


86 


37 


81 


18 


69 


— 4 


50 


-19 


127 


T. D. Eobertson. 
J. W. Endlong. 
Dr. N. E. Ballon: 


ios 


60 


102 


50 


96 


45 


84 


16 


70 


— 2 


53 


10 


129 


103 


49 


109 


47 


91 


35 


84 


9 


68 


~2 


54 


9 


125 


Dr. M. D. EwelL 
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Titible ofmaxtmum and minimum Umperature and 



Stations. 



Illinoit— Continued. 

Springfield 

Sterling 

Sumner 

Sycamore 

Three Mile 

Toolon 

Vandalia 

Virden 

Wateeka 

"White Ball... . 

Windsor 

Woodstock 

Indiana: 

Angola 

Blue Lick 

Brookville 

Butleasille 

ColumoiaCity.. 

Columbus 

Connersville... 

Degonia 

Delphi 

Farmland 

Franklin 

Greenfield 

Indianapolis 

JeffiBrsonviUe . .. 

Laoonia 

La Fayette...^.. 

Logansport 

Marengo 

Marion 

Mauzy^. 

Mount Vernon.. 

Muucie 

Princeton 

Hichmond 

Hockville 

Salem 

Spicoland 

Sunman . ^ 

Terre Haute — 

Vevay 

Wortnington ... 
Indian Territory : 
Fort Gibson.... 
Fort Bono 

Do 

Fort Sill 

Fort Supply 

Do 

Iowa: 

Bancroft 

Cedar Hapids... 

Do 

Clinton 

Cresco 

Davenport 

Des Moines 

Do 

Dubuque 

Fort Madison... 

Ilamboldt 

Independence .. 

Keokuk 

Logan 

Monticello 

Mount Vernon.. 

Muscatine 

Oskaloosa 

Do 

Kansas: 

Allison 

Brookville 

BufiiEaoFark.... 



Character 
of station. 



S.S. 
S.W.S. 

s. w. s. 

v.o. 

s. w. s. 

s. w. s. 

S. W. 8. 

s. w. s. 

s. w. s. 

s. w. s. 

v.o. 

S.W.S. 

S. w. s. 
s. w. s. 

8. W. S. 

v.o. 

S.W.S. 
S.W.S. 

s. w. s. 
s. w. s. 
s. w. s. 
s. w. s. 
s. w. s. 

S.W.S. 

s.s. 

v.o. 

v.o. 

v.o. 

v.o. 

S. W. 8. 
S. W. S. 

v.o. 
s. w. s. 
s. w. s. 
s. w. s. 
s. w. s. 
s. w. s. 
s. w. s. 
s. w. s. 

v.o. 

s.s. 

v.o. 

S.W.S. 

M.P. 

S.S. 
M.P. 

s.s. 

S.S. 
M.P. 

v.o. 
v.o. 
v.o. 
v.o. 
v.o. 

S.S. 
S.S. 

v.o. 

S.S. 

v.o. 
v.o. 
v.o. 

8.53. 

v.o. 
v.o. 
v.o. 
v.o. 
v.o. 
v.o. 

v.o. 
s.w. s. 

S.W. 8. 



January. 






61 
40 
66 
43 
58 
53 
60 
56 
56 
58 
60 
40 

56 

63 
66 
57 
59 
62 
65 
62 
62 
63 



s 



64 
62 
63 
62 
64 
63 
56 
60 

60 
63 
63 



62 



60 



-18 
■24 
-14 
-24 
-12 
-26 
-18 
-24 
-28 
-20 
-19 
-24 

—16. 

-14 

-13 
-22 
-8 
-11 
- 5 
-26 
-20 
-11. 



February. 






65 

"72 
46 
72 
52 



I 



—13 



64 
64 

73 
72 
73 
76 
74 
75 

35 
40 
40 
46 
33 
50 
42 
50 
42 
54 
42 
38 
55 
46 
43 
45 
45 
40 
42 

62 
68 
52 



-12 

- 5 

- 6 
-33 
-27 

- 6 
-25 
-17 

-22 

-12 
-13 



— 7 



- 7 
-13 

-19 

— 6 

— 9 


—13 
—23 

—27 
r24 
—32 
—35 
—32 
—26 
—24 
—34 
-32 
—21 
-28 
—28 
—18 
—20 
-32 
—26 
—30 
-27 
—24 

-23 
—17 
-14 



64 
58 
64 
69 
45 

55 
70 
65 
71 
56 
60 
62 
74 
58 
62 
63 
62 
66 
72 
02 
63 
60 
72 
59 
63 

57 
72 

58 



69 
"62 



70 
66 

75 
80 
79 
72 
79 
80 

40 
60 
49 
52 
39 
55 
54 
56 
51 
55 



42 
60 
60 

50 
47 
48 
54 
50 

74 
73 
70 






12 

- 8 
10 

- 9 



- 2 

2 
2 

-10 


11 
16 
15 

2 
14 
11 
18 

5 
10 
13 
11 
10 
19 
18. 

1 

6 
20 

7 

8 

'i2 
15 
11 



March. 






o 

71 
50 
76 
65 
82 
68 
70 
72 
70 
68 
70 
64 

55 
73 
68 
76 
61 
70 
69 
70 



66 
70 
68 
70 
74 
75 
69 
72 
78 
57 
67 
53 
68 
72 
67 



15 



8 



16 

14 

11 
1 
8 
8 

- 2 

- 6 

-22 
-10 
-15 
-13 
-25 
-10 
-15 
-24 
-12 
-10 



71 
67 
66 



-16 

- 7 
-18 

21 

-17 

-11 

-16 



-13 

- 8 
-16 



76 
74 

80 
84 
84 
86 
85 
85 

60 
72 
'71 
71 
62 
70 
72 
73 
70 
71 



s 



o 

18 

6 

16 

10 

28 

3 

19 

12 

12 

20 

17 

- 1 

8 
15 
19 
20 
10 
15 
18 
18 



23 
18 
16 
19 
16 
14 
13 
24 
15 
13 
21 
21 
20 
15 



20 
13 
14 



61 
72 
76 
70 
73 
74 
74 
73 

88 
83 
75 



18 
16 

25 
24 
22 
26 
24 
31 

- 8 
6 

'4 


9 

10 
5 
2 

16 



ApriL 



1^ 



O 

84 
70 
90 
83 



83 



86 
88 
86 
86 
86 

82 

84 



00 
77 
82 
84 
85 
90 
86 
84 
85 
85 
86 
92 
86 
88 
90 



a 



o 

26 
20 
28 
22 



16 



20 
20 
26 
23 
16 

20 
30 



83 
83 
85 
88 
84 
85 
83 



88 



li' 

19 

18 

■ 5 

6 

7 

10 

14 

11 
24 
21 



89 

87 

92 
94f 
93 
95 
93 
94 

86 
80 



87 
80 
82 
87 
83 
83 
86 



74 
84 
94 
84 

87 
84 
89 
83 

96 
98 
9? 



28 
18 
26 
26 
23 
22 
26 
26 
25 
22 
23 
18 
20 
22 
19 



21 
32 
27 
20 
25 



26 
24 



28 
28 

32 
30' 
27 
35 
31 
26 

12 
9 
14 
18 
13 
16 
18 
17 
16 
22 



May. 



8 
1^ 



o 

86 
82 
90 
91 
88 
86 
88 
86 
92 
84 
92 



17 
22 
22 
13 
20 
16 
20 
22 

28 
34 



100 
89 
89 
93 
89 
86 
86 
85 
86 
84 
88 



89 
87 
90 
90 
91 
92 
76 
86 
90 
90 
92 
84 
87 
85 
89 
90 



90 
88 

93 
99 
95 
93 
94 
92 

95 
88 
90 
94 
92 
90 
93 
95 
90 
89 



84 
89 
96 
91 
96 
89 
04 
94 

98 






47 
47 
66 
43 
51 
42 
52 
50 
42 
52 
47 



46 
56 
51 
69 
46 
54 
64 

59 
51 
60 
53 



49 
53 
58 
42 
50 
56 
48 
42 
52 
54 
51 
52 
50 
67 
47 
52 



48 
53 

49 
39 
38 
42 
^4 
35 

34 
40 
35 
38 
40 
44 
89 
37 
41 
46 



June. 



H 

CB 



96 

98' 
95 



92 
98 
98 
96 
90 
100 
99 

98 
95 
92 
•90 
92 
96 
90 
93 
96 



94 



94 

95 
100 
94 
97 
96 
96 
90 
98 
90 
98 
94 
95 



44 
48 
34 
40 
44 
41 
45 
48 

89 



93 
90 
95 
95 
94 

98 
95 
96 
97 
98 
95 

93 
97 



103 
93 
97 
94 
94 
96 
98 

91 
90 
95 

lOO 
97 

100 
98 
96 
96 

106 
109 
102 



a 



51 

he 

53 



49 
48 
48 
48 
58 
51 
46 

47 
55 
51 
56 
50 
52 
54 
52 
52 



58 



49 
51 
50 

48 
52 
56 
55 
39 
52 

54 
58 
54 



46 
50 
47 
51 
65 

55 
54 
54 
60 
58 
53 

40 
42 



50 
50 
51 
45 
42 
45 
53 
44 
53 
50 
46 
42 
53 
41 
55 
67 

56 
48 
65 
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manual range of temperature, eto, — Continue^. 



July. 


Angost. 


Septem- 
Der. 


October. 


Novem. 
ber. 


Decem- 
ber. 


• 

to 


Anthority. 








/ 


















^ 




• 


s 


• 


• 

8 


■ 
•mm 




• 

p 


• 

H 




• 

a 


• 

.9 


1 




^ 


» 


1^ 


a 


^ 


^ 





^ 


^ 





^ 


< 




O 

















• 


1 















100 


68 


97 


49 


96 


87 


84 


20 


77 


4 


56 


—10 


118 


. 














70 


15 


71 


2 


51 


—16 




SecoDd Ward School. 


'ios* 


"eo* 


m 


"54' 


"98" 


"*34' 


86 


24 


78 


— 2 


66 


— 2 


'"i22' 


J. A. Fytfe. 


101 


40 


101 


42 


91 


28 


82 


13 


65 


— 1 


48 


—12 


125 


Roswell Dow, 


100 


58 


102 


54 


98 


42 


82 


20 






54 


1 




W. B. Anderson. 


07 


55 


97 


45 


90 


29 






72 


H't" 


49 


—13 




Edwin Batler. 


1 102 


60 


101 


51 


93 


37 


""80' 


"23* 


71 


9 


55 


3 




^L-4%4 WW AAA JL^KAVK^A « 

Jose Urbani. 


: 104 


60 


100 


46 


100 


36 


82 


20 


80 


4 


56 


—10 


"128' 


A. C. Gisk. 


, 105 


47 


106 


45 


94 


28 


82 


15 


75 


1 


40 


—10 


134 


Henry Upsall. 


. 08 


66 


98 


58 


94 


40 






75 


8 


54 


— 4 




P. J. Bates. 


106 


52 


102 


48 


95 


83 


"82* 


"20' 


75 


4 


56 


— 6 


"125' 


A. H. Hatch. 


102 


41 


101 


^0 


85 


28 










43 


—17 




George D. Silliman. 
L. Stealy. 


102 


56 


101 


47 


91 


32 


79 


18 


64 


9 


58 


— 4 


118 


i 102 


68 
66 


101 
104 


55 
44 


94 
95 


43 
32 


79 
82 


28 
25 












G. Poind exter. 


. 103 


"76* 


'"i' 


'*56 


""'i' 




A. W. Butler. 


106 


^ 


104 


57 


97 


35 


82 


26 


77 


1 


59 


— 4 


"iio" 


Jos. Hole. 


97 


95 


53 


90 


30 






71 


5 


52 


— 5* 


^ ^ 


Dr. N. I. Klthcart. 


lOi 


66 


103 


54 


95 


34 


"79" 


"24' 


68 


6 


56 


1 


112 


J. A. Perry. 


00 


60 


100 


56 


91 


33 


80 


22 


70 


1 


.•)2 


- 3 


111 


B. Hessler. 


09 


65 


99 


54 


94 


40 


80 


28 


73 


3 


57 


4 


104 


Jas. P. White. 


104 


63 


' 99 


53 


91 


32 


82 


20 


71 





50 


— 8 




Higginbotham &, Son. 


103 


60 


98 


60 


90 


82 


72 


20 


66 


2 


62 







VV . J. Davisson. 


1 104 


69 


101 


52 


94 


37 


80 


23 


72 





52 


— 2 


"iih 


D. A. Owen. 






99 


58 


91 


36 


82 


21 












A. P. Boots, Dr. S. S. Boots. 


'ioi* 


■50* 


90 


40 


93 


34 


82 


22 


"74" 


•■"4 


"57' 


— '3 


"'U3 


101 


61 


99 


52 


94 


38 


84 


26 


72 


8 


59 


4 


110 


Jno. C. Loomis. 


305 


71 


105 


60 


99 


39 


84 


21 


78 





60 


3 


111 


Lafe Crosier. 


' 105 


53 


loy 


47 


95 


20 


83 


19 


74 


1 


55 


- 9 


138 


Purdue University. 


304 


57 


103 


47 


96 


34 


86 


22 


72 


6 


59 


— 6 


131 


Tbos. B. Helm. 


105 


65 


103 


52 


98 


37 


85 


28 


80 


5 


69 


6 


111 


J. M. Johnson. 


! 105 


65 
53 


• * * • 

98 


"'46 


'92 


















S. R. Fankbouer. 


• 101 


"'25' 


'"•78' 


' "ii" 


"69 


11*5' 


"55 


—"5' 


' iis' 


E. Kirkwood. 


100 


60 


100 


51 


97 


38 


82 


20 


70 


6 


55 


4 




J. M. Lock wood. 


99 


Bl 


94 


.46 


93 


29 


75 


20 


69 





54 


1 


"m 


F. E. Huston, A. L. Michener . 


103 


67 


103 


60 


97 


39 


83 


28 


75 


— 4 


58 


1 


115 


Elisha Jones. 


101 


66 


96 


50 


92 


30 


79 


22 


67 





55 


2 


114 


J. M. Gluys. 


102 


61 


101 


65 


92 


36 


75 


28 


70 


12 


60 


— 4 




A. 0. Bates. 


98 


60 


96 


.60 


89 


41 


78 


25 


73 


— 1 


59 







James W. May. 


102 


58 


97 


46 


91 


29 


80 


22 


69 


1 


67 


— 4 




Wm. Dawson. 


102 


62 


100 


48 


92 


30 


80 


22 


72 





55 


- 4 


"iis" 


B. F. Ferris. 


102 


57 


99 


50 


93 


34 


80 


22 


74 


5 


60 


— 2 






105 


61 


101 


46 


95 


86 


86 


24 


76 


5 


57 


2 


"ii2" 


Prof. Chas. G. Boemer. 


100 


68 


97 


55 


93 


32 


80 


25 


75 


— 7 


52 


— 2 


113 


Dr. W. B. Squire. 


109 


62 


106 


56 


95 


48 


00 


26 


82 


7 








United States post hoapitaL 


104 


63. 


104 


52 


96 


44 


90 


30 


83 


12 


**66 


::"2' 


"iio' 


105 


47 


106 


52 


97 


45 


89 


28 


83 


1 


66 


- 2 


115 


Do. 


105 


66 


104 


56 


96 


48 


89 


81 


76 


8 


68 


8 


105 




99 


66 


101 


53 


94 


42 


90 


25 


83 


— 6 


70 


Zero 


114 




101 


61 


104 


55 


97 


38 


92 


20 


84 


— 1 


60 


—10 


127 


Do. 


93 


46 


95 


38 


88 


32 


79 


— 3 


72 


-?4 


38 


—20 


122 


H. N. Renfrew. 


99 


51 


98 


42 


90 


30 


80 


11 


70 


~i4 


50 


-17 


123 


H. D. Olds. 










93 


32 


84 


8 


72 


—26 








Prof FivtdArlftlr Stftrr 


'164" 


'"49" 


"162 


"41 


92 


30 


86 


14 


70 


— 3 


"si" 


—26' 


"139' 


Luke Roberts. 


98 


55 


99 


45 


86 


35 


78 


3 


67 


-25 


37 


—25 


131 


Gregory Marshall. 


99 


56 


98 


46 


93 


42 


83 


46 


71 


42 


54 


17 


125 


. 


102 


52 


101 


46 


92 


40 


83 


14 


73 


— 9 


60 


-13 


126 




100 


52 


102 


43 


93 


88 


•73 


•10 


75 


—16 


57 


—16 


136 


Adolphus Voegeli. 


101 


55 


99 


44 


88 


38 


85 


15 


72 


-12 


50 


—16 


133 




100 


65 


lUO 


47 


05 


86 


83 


17 


68 


4 


46 


—11 


121 


Miss L. A. McCreedy. 


97 


45 


100 


34 


89 


30 


75 


8 


78 


-23 


39 


22 




Florence Prouty. 


94 


• 62 


90 


50 


81 


38 


. 75 


18 


65 


—16 


4A 


—16 


"'122' 


E. F. WUlfke. 


100 


60 


100 


48 


96 


36 


84 


20 


76 


7 


bl 


—11 


118 




105 


50 


103 


46 


93 


36 


82 


8 


75 


—16 


45 


—16 


131 


J. T. Stem. 


100 


52 


ICO 


38 


88 


31 


82 


8 


70 


—19 


46 


—19 


132 


H. D. Smith. 






102 


52 


93 


39 


86 


13 


70 


10 


41 


10 




Prof. Alonzo Collin. 
J. P. Walton. 


"ioi' 


"52' 


102 


40 


98 


37 


86 


14 


1 w 

70 


- 1 


43 


—14 


"134' 


100 


61 


09 


46 


93 


41 


■83 


13 


72 


—14 


47 


-16 


127 


0. H. Avey. 


103 


64 


102 


56 


93 


40 






70 


—10 








Joseph Boyd. 

John J CflRfl ' 


106 


60 


108 


41 




















103 


44 


'95' 


'20 


"89* 


-1 6 


60 


— 4 




F. Coullon. 

£. C. Moore, E. M. Smith. 










100 


40 


90 


10 


WW 

84 


—20 


65 


10 
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Table of maxiiii«iii ami minimiiiii temperature and 



Stations. 



Charaoter 

of SlSAtiOIl. 



January. 



Kansas — Gontinaed. 

Hunker HUl 

Carneiro 

Collyer 

Concordia 

Dodge City 

Doirance 

£1 Dorado 

Ellis 

Ellsworth 

Emporia 

Globe 

Gorham 

Grainfleld 

Grinnell 

Hays City 

Hava,Fort 

Indepeudence 

Kanopolis 

Lawrence 

Leavenworth 

Lebo 

Manhattan 

Do 

Monument 

Mori*e 

Kinnescah 

Oakley 

OKsllHh 

Snintner 
iley.Fort 

Rome 

Bussell 

Salina 

Sedan 

Sheridan 

Topeka 

Do 

Victoria 

Wa Keeney 

Wakeiiem 

Wellington . 

West Leavenworth. 

AVilson 

Winona 

Yates Center 

Kentucky: 

Bowling Green 

Frankfort 

Harper's Ferry 

Louisville 

Midway 

Louisiana : 

Grand Cotoau 

Liberty Hill 

New Orleans 

Shreveport 

Maine : 

Bar Harbor 

Belfast 

Cornish 

Eastport 

Fairfteld , 

Gardiner 

KenfsHill 

Lewiston 



Mayileld 

Orono 

Petit Manan 

Portland 

Maryland : 

Baltimore ... 
Cumberland . 
Edgartown . , 
FaUston 



S. \v . S. 

S. iV. o. 

s. s. 

s. s. 
s. w. s. 

v.o. 
s. w.s. 

S. W. 8. 

v.o. 
s. w. s. 

v.o. 
s. w. s. 
s. w. s. 

S.W. s. 
8. W. S. 

M. P. 

V.O. 

S. w. s. 
v.o. 

v.o. 
v.o. 
v.o. 

S.W. S. 

v.o. 

v.o. 

S. w. s. 

v.o. 

S. W. 8. 

M.P. 
S. W. 8. 
S.W. 8. 

V.O. 

s. w. s. 
s. w. s. 

s. s. 
s. w. s. 

S.W. 8. 
S.W. 8. 

V.O. 

V.O. 

v.o. 
v.o. 
v.o. 
v.o. 

v.o. 
v.o. 
v.o. 

8. S. 

v.o. 

v.o. 
v.o. 

s.s. 

8.S. 

v.o. 

K. E. M. S. 

V.O. 

S.S. 
Is. E. M. 8. 

V.O. 

v.o. 

N. B. M. 8. 

N. E. M. 8. 

V.O. 
N. E. M. 8. 

O. 9. 

S.S. 
V.O. 
8.8. 
V.O. 



8 



o 
60 



a 



60 
73 
68 
69 
62 
62 
60 
70 
60 

60 



72 
75 
68 



60 
60 
55 
62 
62 



72 
68 
62 

58 
70 
60 
48 
73 



68 
70 
08 
64 
63 
54 



65 
60 



67 



67 
64 

75 
71 
78 
76 

52 
47 
48 
50 
46 
45 
43 
45 



44 

47 



o 
-15 



—19 
—17 
-16 
-21 
-14 
-18 
-18 
-20 
-24 

-13 

-20 
-28 
—18 



Febmary. 



8 



-16 
-25 
-24 
-23 
-20 



-20 
-10 
-10 

^25 
-19 
-20 
-11 
-13 



—22 
^15 
—13 
—16 
—20 
— 6 



—16 
—22 



- 5 



— 5 
- 3 

17 
23 
21 
12 

—15 
—16 
-17 
—13 
—30 
—23 
—19 
—21 



—29 
—15 



65 .7 
60 — 6 
52 I zero 

58 1 1 



65 

70 
72 
72 
75 
74 
73 
64 
54 
71 
68 

68 
65 
68 
62 
6:) 
73 
70 
68 
68 
74 
64 
72 
66 






—10 

— 9 
-11 
—15 

— 8 

— 6 

— 3 

— 6 

— 8 

— 8 
-16 
—10 

— 8 

— 6 
-12 

— 4 
—15 



— 2 

— 6 

— 6 
-10 
—10 

— 9 
—16 



March. 



H 



78 
66 
70 

68 
75 
60 
75 
79 
70 



62 
60 
68 
64 
73 
60 
68 
84 
66 



74 
68 
78 
71 

81 
72 
82 
78 

50 
40 

42 

47 



46 

42 
44 



45 
34 
42 

72 
62 
50 
67 



— 9 
—10 

— 4 

• V • • ■ 

—10 

— 3 
—10 
-10 

1 
—10 



— 7 

— 6 

— 9 

— 8 

— 3 


— 7 
18 

— 2 



17 
16 
19 
18 

40 
38 
44 
34 

- 4 

- 3 
-10 

- 4 



-21 
-12 
-24 



—25 
1 

O 

— *j 

21 
14 
10 
16 



85 

80 
96 
82 
80 
82 
81 
72 
74 
82 
8\ 
78 
82 
78 
86 
85 
84 
79 
80 
81 
84 
83 
82 
83 
72 



86 
81 
82 

■ • • ■ 

81 
82 
77 
61 
82 
90 



a 



18 
18 
18 
IH 
17 
18 
20 
22 
18 
20 
14 
21 
20 
10 
14 
18 
5 
26 
18 
22 
20 
22 
22 
23 
15 



21 
20 

20 

19 
15 
20 
31 
27 
12 



72 
77 
75 
85 
76 
74 
90 
82 

75 
75 
78 
79 
71 

81 
75 
81 

84 

48 
46 
48 
40 
45 
47 
47 
50 



44 



46 

57 
60 
82 
53 



20 
20 
23 
15 
23 
20 
24 
20 

22 
16 
20 
8 
17 

89 
49 
44 
35 

- 1 
1 

- 4 

- 2 
-23 
-10 

- 9 
-14 



—14 



zero 

21 
18 
15 
16 



ApriL 






a 
55 



100 
90 
89 
93 
91 
90 
92 
90 
94 

a5 

91 
86 
96 
90 
96 
94 
93 
92 
90 
87 
87 
93 
89 
94 
88 



95 
96 
94 
94 
93 
94 



97 

92 

100 



88 
88 
98 
98 
95 
90 
94 



83 

<;85 

88 
82 
87 
84 

88 
86 
87 
96 

65 
61 
70 
66 
64 
66 
64 
68 

67 

64 
59 
70 

85 
82 
73 
83 



38 
28 
34 
20 
24 
28 
25 
36 
28 
27 
31 
24 
32 
28 
20 
35 
13 
27 
28 
25 
26 
22 
23 
53 
30 



24 
86 

i! 

21 
27 



24 
30 
30 



24 
40 
30 
31 
26 
27 
22 



25 

e35 
16 
30 
80 
17 

46 
59 

48 
39 

19 
26 
14 
20 
4 
10 
14 
10 



4 
23 
22 

30 
26 
28 
26 



May. 



H 

m 



a 



95 
95 



94 



92 
92 
90 



97 
91 



92 
90 
98 
96 
99 



96 



98 
94 



79 
91 



97 



100 
95 
93 
97 



96 

89 
91 
86 
90 
86 

89 
90 
91 
99 

79 
79 
84 
74 
85 
88 
85 
85 

84 
86 
00 
87 

87 
91 
80 
86 



36 
33 



37 



43 
36 

48 



23 
46 



46 

45 
35 
40 
37 



34 



36 
40 



54 
46 



39 



48 
37 
44 
30 



41 

55 

48 
54 
54 
50 

59 
58 
62 
53 

34 
46 
42 
36 
34 
35 
39 
36 

34 
36 
38 
41 

51 
50 
39 
52 



June. 



8 



105 

100 

100 

97 

102 

106 

96 

98 

104 

95 

100 

94 

98 

100 

108 

102 

«8 

96 

99 

96 

96 

102 

08 

97 

102 



104 

100 

104 

103 

100 

96 

99 

103 

94 

108 

100 

100 

100 

100 

102 

99 

97 

101 

102 



S 



63 

56 

62 

46 

55 

60 

46 

58 

60 

47 

55 

58 < 

6.) 

5« 

60 

56 

41 

47 

60 

51 

51 

45 

54 

54 

60 



5C I 
58 • 
58 I 
54 ! 
46! 
50 
63 
57 ! 

50 ' 
47 
47 
48 I 
60 . 
62 

54 ; 

53 
44 

52 



90 


51 


97 


60 


98 


46 


90 


58 


96 


S3 


96 


46 


00 


63; 


02 




01 


66 


101 


63 


01 


40 


^8 


50 


01 


50 


74 


42 


02 


40 


K8 


41 


80 


41 


01 


44 


02 


49 


02 


47 


74 


41 


80 


43 


04 


52 


00 


50 


80 


48 


80 


54 
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annual range of temperature, c<c.— Continued. 



July. 


Angnst. 


Septem- 
ber. 


October. 


Novem- 
ber. 


Decem- 
ber. 


a 



a 


Authority. 


• 


• 

a 

o 


• 

o 


• 

o 


• 

s 



102 
95 

100 
94 
96 

100 
96 
94 
95 
92 

100 
94 

100 
96 

101 

100 
99 
99 
94 
94 
95 
99 
96 


• 



45 

43 
42 
40 
38 
48 
43 
50 
48 
43 
37 
46 
54 
45 
48 
50 
80 
52 
44 
44 
43 
44 
42 


• 



90 
92 
90 
92 
92 
9G 


• 



22 
20 
18 
21 
22 
26 


• 

s 



81 
80 
90 
82 
80 
84 
77 
70 
80 
7g 
81 
76 
85 
76 


• 



— 7 
—10 
—18 
—15 
—13 
—10 

— 4 
—10 

— 9 

— 6 
19 

— 7 

— 2 
—11 


• 


62 


a 

3 


- 8 


o 





F. D. Sperry. 
W. H. Boyle. 
E. M. Crozier, R, W. Hobert. 




— 






65 
63 
60 
58 


— 4 
-10 

— 9 

— 8 

■ « • 


119 


102 
90 


57 
53 


101 
102 


52 
51 


09 


58 

• • • • 


101 


53 


H. C. Ford. 


90 
96 
84 
93 
85 
96 
86 
87 
96 
98 
89 
90 
87 
89 
92 
93 


26 
30 
31 
14 
22 
30 
20 
20 
30 
12 
27 
18 
26 
23 
22 
10 


F. E. Call. 


60 


- 4 




K. L. Logan, A. D. Maggart. 
Prof. T. H. Diusmore. 


99 

101 
102 


58 
57 
04 


96 
102 
100 


54 

48 
54 


61 
56 
57 
58 
61 
69 
60 
6J 


—16 
—13 

— 8 
—12 

— 4 


—15 

— 7 

• a ■ • 

• 


"i26" 

133 
129 


Charles E. Bennett. 
William Featberston. 
R. G. Palmer. 


















Ti* IT WnnmAr 










70 
84 
81 
82 


-10 

—16 

3 

—10 


F. E. Black, T. Gallagher. 
United States post hospital. 
T. M. Altaffer. 
E. M. Crozier, J. L. Morton. 
Prof. F. H. Snow. 


105 
105 


51 
61 


103 
111 


41 
54 


102 
102 
105 
104 

• • « • 


56 
57 
52 
60 

40 


99 
100 


49 
48 


80 
87 
82 


— 4 

— 3 

— 9 


62 


—10 


118 


C. "W. Barnett. 


ioi 


"52" 


56 


—11 




C. B. Blachley. 
Prof. E. B. CowgilL 
.T W Edwards 


98 
92 
96 
98 

100 
98 
94 
98 
91 
84 
97 
93 
97 
97 
96 
98 
97 
95 
94 
97 
96 

102 

102 
96 


42 
44 
45 
52 
46 
45 
42 
45 
40 
55 
51 
34 
41 
41 
56 
50 
47 
43 
49 
40 
3-2 
43 

45 
34 


82 
72 
94 
92 
92 
88 
00 
90 
90 
76 
90 
94 
90 
90 
80 
89 
91 
90 
87 
94 
88 
88 

82 
86 


10 
20 
10 
22 
20 
18 
19 
26 
21 
33 
33 
17 
22 
22 
30 
27 
23 
24 
26 
•17 
18 
22 

37 


72 
78 
84 
78 
80 
82 
78 
78 
71 
62 
83 
88 
82 
82 
78 
81 
80 
80 
80 
82 
78 
82 

74 
75 


-20 
-8 
-9 
—18 
-2 
—17 
-8 

— 3 
-16 

11 

8 

—18 

— 5 

— 6 
—10 

— 9 

— 8 

— 3 


—14 

—12 



17 
1 


56 
58 
56 
60 
58 
58 
52 
59 
50 
43 
66 


—10 

—12 

7 

—12 

— 4 

— 9 
-10 

— 4 

— 4 
3 
5 


128 

"m 
"n'i 


98 
105 


.60 
61 


08 
108 


54 
54 


R. P. Edginton. 

E. Shaw. 

C M Xanfman 










RlftimhA ^f ATfthAll 












105 
104 


53 
63 


102 
109 


50 
53 


United States post hospital. 

D. M. Adams. 

A. E. Ployd, W. J. Hillyer. 

John ^. Gibson. 

John W. Goodell. 

H. G. Adams, W. H. Parker. 

Central Station. 
W L Holt. 


103 
108 


68 
68 


102 
106 


56 
60 


104 
104 


53 
53 


104 

104 


46 
46 


58 
58 
54 


— 9 

— 9 

— 5 












C. H. Hay. 

William P. Cochrane. 
John H. Wolfe. 
Dr. W. B. Carpenter. 
E. DoUinmayer. 
J. R. Adams. 


108 
104 
104 
105 


63 
62 
60 
56 


104 
105 
100 
103 


55 
52 
50 
51 


53 
58 


- 8 
5 


124 
125 


65 
60 
62 


—10 
— 8 
—11 


"i24 


102 

102 
103 
102 
102 


67 

72 
67 
78 
65 


102 

100 

103 

96 

99 


48 

61 
44 
62 
55 


F. R. Gray. 

M. H. Crump. 
E. C. Went. 
E. G. Harper. 

Dr.M.E.Poynter. 

Rev. CM. Widman.S.J. 
E. A. Crawford, M.D. 

« 

Joseph Wood. 
L. EL Mnrch. 
Silas West. 

H. M. Mansfield. 
Rev. Charles L. Wells. 
W.C. Strong. 

Union Water Power Com- 
pany. 
V. P. Hall. 


63 


3 


108 


94 


42 


84 


26 


75 


8 


60 


4 


107 


94 
94 
96 

104 

91 
88 
92 
84 
94 
91 


70 
73 
70 
60 

50 
61 
61 
49 
51 
54 


93 

92 

94 

102 

83 
80 
87 
78 
85 
81 


67 
79 
71 
66 

47 
55 
50 
49 
42 
46 


93 

90 

94 

100 

76 
74 
77 
72 
78 
75 
74 
80 

74 

77 


56 
68 
60 
54 

38 
41 
36 
37 
30 
35 
34 
32 

29 
31 


86 
. ... . 


36 


78 


30 


70 


29 


76 


86 
91 

66 
63 
69 
64 
67 
70 
65 
68 

63 
66 
64 
69 

85 
76 
66 
82 


42 

88 

26 
30 
24 
36 
21 
25 
22 
24 

10 
21 
28 

28 

32 
24 
34 
29 


80 

80 

60 
59 
61 
67 
57 
59 
66 
59 

54 
60 
51 
64 

69 
70 
61 
66 


34 
26 

14 

9 
6 
4 

— 3 

. 8 
4 
6 

— 6 
5 

10 
8 

25 
16 
26 
22 


77 
74 

53 
49 
51 
50 
46 
50 
50 
50 


29 
20 

— 6 

— 6 

— 3 
-10 

— 9 

— 4 
-10 

— 5 


75 
92 

106 

104 

109 

97 

"iii' 
'"iis" 


94 

91 
93 
82 
96 

102 
98 
88 
97 


66 

52 
56 
56 
67 

67 
60 
74 
64 


85 


47 


84 
78 
86 

91 
88 
83 
87 


45 

50 
48 

55 
48 
60 
52 


61 


—10 


122 


Prof. M. C. Femald. 
G. L. Upton. 
Signal Service. 

E. T. Shriver. 
Prof.G.G.Cnrti88. 


75 

88 
82 
75 
83 


26 

42 
36 

41 
38 


55 

59 
50 
57 
56 


- 2 

16 
12 
11 
11 


111 
94 

104 
88 
96 
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Tahl^ of maximum and minimum temperatures and 



Stfttions. 



Karyland— Continned. 

Great Falls 

McDoQogh 

McHenry, Fort 

Mount Saint Mary '8 

New Midway 

Woodstock .' 

Massachasetts: 

Amherst 



Do 

Blao Hill (base) . . . 
Blue Hill (aammlt) 

Boston 

Cambridge 

Do 

CheAtnat Hill 

Concuid 

Ootiiit , 

Dalton 

Deirriield 

Do 

Dudley 

Fall River 

Do 

Fitcbl)urg, 

Do , 

Framinpbam 

Gilbertville 

Giotou' 

Do 



Character 
of station. 



V.O. 

v.o. • 

M.P. 

V.O. 
V.O. 

V.O. 



Heath 

Lake Cochitnate. 

Lawrence 

Lonjj Plain 

Lowell 

Do 

Ludlow 

Lynn 

Manche.ster 

Mansfield 

Middleborough .. 
Milton 



Monson 

Ifantucket 

Do 

New Bedford . . 

Do 

Newburyport . . 
Korthampion . . 

Plymouth 

Princeton 

Kandolph 

Rowe 

Salem 

Somerset 

South Boston .. 
South H!ingham 

Springfield 

Taunton 

Do 

Do 

Warwick 

Wellesley 

"Westborough . . 
"Williamsfcown .. 
Wood's Holl... 
Michigan : 

Adrian 

Alma ...., 

Alpena .1 

Athens 

Benton Harbop, 
BigKapids.,.*, 



• ^»« 9 • • « ■ 



V. 
V. 
V. 

s. 

V. 
N. E. 

N. E. 

N. a. 

N. E. 
N.E. 
N. E. 

V. 

V. 

V. 
N. E 
N.E 
N.E. 
N.E. 
N.E. 
N. K. 
N.E. 

V. 
N. E. 
N.E. 
N.E 
N.E. 
N.E. 
N.E. 
N. E. 
N.E. 
N.E. 
N.E. 

V. 

V. 

S. 

V. 

V. 
N.E. 

V. 
N.E. 
N. E. 
N.E. 
N.E. 
N.E. 
N. E. 

V. 
N.E. 
N.E. 
N. E. 

V. 

V. 
N.E. 
N.E. 
N".E. 

V. 

V. 

S. 



o 
o. 
o. 

s. 
(). 

M.S 

M.S. 

M. S. 

M.S. 

M.S. 

M.S. 

(>. 

O. 

O. 

M.S. 

M.S. 

M.S. 

M.S. 

M.S. 

MS. 

M.S. 

O. 

M.S. 

M.S. 

M.S. 

M. S. 

M.S. 

M.S. 

M.S. 

M. S. 

M.S. 

M.S 

O. 

O. 

S. 

O. 

O. 

M.S. 

O. 

M.S. 

M.S. 

M. S. 

M. S. 

M.S. 

M.S. 

O. 

M.S. 

M.S. 

M.S. 

O. 

O. 

M.S. 

M.S. 

M.S. 

O. 

o. 

s. 



s. w. s. 

w.s. 
s. s. s. 
s. w. s. 

v,o. 

§r W' S. 



52 
48 
51 



59 
55 
51 
54 

52 
51 

55 
47 
58 

• - • • 

54 
53 
5i 
59 
55 

"49 

58 
58 
58 
57 
54 
56 
57 



January. 


m 

M 


• 

a 


;^ 


^ 








C4 


2 


62 


2 


5J 


8 


GO 


2 


U6 


— 2 


03 


1 


47 


—22 


4S 


—12 


53 


—12 


52 


—11 


56 


— 5 


52 


— U 


55 


— 7 


6i 


—14 


54 


—16 


52 


— 4 


i>G 


—14 


^0 


—24 


46 


'>\ 


5U 


-11 


55 


— 3 


'51 


—is 


53 


—13 


56 


—24 


50 


—13 


62 


— 9 


54 


—14 


50 


—12 


55 


—25 



February. 



50 I— 8 ' 



—26 
-22 
— 5 



-13 

-17 

5 

2 

- 5 

- 8 
-15 
-23 

- 5 



-12 

-12 

- 8 
-10 
-16 
-8 

- 7 

- 7 
-11 
-20 
-22 
.22 
-17 



H 

el 



63 
6'J 
57 



6i3 

69 

—22 44 

46 
50 
50 
48 
45 
47 
46 
51 
52 
46 
50 
52 
43 
50 

"47 
49 
58 
45 
49 
50 



44 
5i 

47 

. - I ^0 
62 —16 I 58 



48 
45 
46 

'52 

50 
50 
52 
51 
48 
51 
48 
48 
50 



—10 50 



46 
45 
62 
51 

'46 
54 
54 
54 
44 
56 
60 
49 



47 —10 
'47*— 12 







13 
11 
20 



12 
10 



I 


5 
3 
5 
1 

7 
2 
8 
8 
1 
5 

"i 


1 
1 
6 




7 

1 


o 

ij 

1 

4 
4 



1 

- 7 
14 
12 

4 

2 

- 3 
6 

"2 

- 6 
1 

4 
1 
2 
3 
4 

- 4 

- 7 

- 5 
3 




March. 



s 

^ 



58 
56 
U4 



58 
50 

46 

48 
TiO 
50 
53 
48 
50 
50 
53 

r>* 

52 
48 
5i 
48 
50 

"47 
50 
50 
53 
53 
52 

40 
54 
50 
54 

*48 
56 
47 

'54 

52 

52. 

52 

52 

50 

55 

51 

47 

57 i 

43 

5«) 

40 



» 



2) 
17 
19 



57 
50 



19 
15 



2 
6 
6 

10 

7 

9 

5 

3 

11 
•> 

— 3 

— 3 
6 

11 

6 

7 
7 
4 
2 
4 




14 

■-l"i' 
1 



13 

4 

6 
13 
14 

9 

5 

2 ! 
10 



8 





48 
'54 



-15 
6 



49 
59 
58 
58 

*50 
53 
42 



12 

7 
8 
11 
11 
8 

"i 

10 





April. 



• 

OS 


■ 

a 


S 


d- 



o 
82 
81 
S2 



55 
47 
45 
60 
64 



9 



8 
2 
6 



81 
84 

74 

72 
80 
79 
80 
75 
75 
76 
81 
73 
70 
70 
TO 
8J 
80 

"72 
74 
79 



o 

31 
26 
30 



74 
78 

70 
84 
80 
80 
76 
75 
75 
76 

'si 

"•78 
76 
67 
72 i 
76 i 

81 ; 

78 ! 

72 ' 

79 

70 

76 

60 

78 

S2 

80 



75 
87 
83 
83 

■ * • • 

80 
80 
66 



78 
74 
75 



26 
25 

17 

19 
21 
10 
23 
2^ 
22 
22 
20 
22 
18 
12 
20 
18 
26 

'22 
24 

20 



17 
18 

12 
16 
17 
24 
20 
20 
18 



May. 






88 
65 
80 



90 
89 

86 

80 

88 
87 
89 
87 
88 
88 
91 
80 
88 
88 
■ 90 
87 
85 
80 
86 
89 
00 



87 
88 

83 

91 
90 
83 



a 



o 
54 
48 
5U 



h; 



23 ! 82 



23 

18 ! 
25 i 
25 i 

21 1 

22 , 

19 I 
27 
14 
22 
10 
24 
22 
25 
10 
21 
23 
22 
16 

"19 
18 
13 



20 
14 
9 



82 ! 12 



82 



25 

u 



80 
88 
77 
81 
80 
83 
88 
87 
89 
83 
88 
84 
87 
89 
91 

90 
88 
SO 
86 

89' 
91 
82 
75 



m 

83 
93 
83 



55 

42 

3d 

34 
39 
42 
45 
39 
39 
36 
33 
36 
46 
32 
44 
40 
41 
30 
42 
44 
34 



34 
34 

40 
31 
35 
44 

....; 45 

87 ! 36 



31 

41 



! 77! 42 
20 i 87 ; 32 



Jane. 



40 
32 
42 
89 
39 
33 
39 
39 
45 
38 



44 
45 
38 
40 
30 
42 
35 
36 
30 

32' 
S4 
35 
42 



41 
35 
35 
60 



08 



o 

96 
89 
91 



04 
03 

di 

80 

00 

00 

80 

00 

00 

00 

08 

84 

8S 

91 

01 

02 

88 

88 

00 

88 J 

94 

89 

00 



02 
95 
98 
88 
87 
03 
01 
83 
78 
00 
00 
89 
00 
70 
85 
85 
85 
92 
03 
02 
88 
90 
86 
00 
04 
00 



02 
05 
93 
02 

03 
05 
83 
78 



02 
88 
OS 
91 
93 



a 



56 
48 



60 
44 

38 

30 
42 
45 
48 
44 
44 
42 
38 
43 
62 
40 
49 
43 
43 
45 
47 
40 
41 
41 
39 
30 

48 
38 
41 
48 
51 
43 
36 
46 
47 
38 
38 
32 
38 
47 
46 
44 
40 
44 
39 
62 
44 
42 
47 
51 
44 
48 
36 
44 
41 
40 
36 

"40 
40 
40 
47 



42 
44 

45 
62 
43 
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annual range of temperaiuref etc, — Continaed. 



July. 


August. 


Septem* 
ber. 


October. 


Kovem- 
bor. 


Decern* 
ber. 


i 

e 
1 




























Authority. 


























9 




• 

8 


• 

a 


1 

H 

1 

O 


i 


• 

a 


• 


• 

a 


• 


• 


• 


9 

g 




o 


» 


» 


o 


o 











2^ 









<1 




o 


O 







103 


66 


98 


50 


88 


43 


85 


30 


70 


22 


60 


13 


101 


Watchman. 


05 


64 


90 


53 


82 


42 


79 


29 


67 


20 


56 


12 


93 


McDonogh Institute. 


98 


68 


89 


56 


81 


42 


83 


31 


66 


16 


65 


15 


90 


IT. 8. Post Hospital. 

Mount Saint Mary's College. 

Geo. F. Smith. 


ioi' 


"ei" 


"w 


"ih 


"84 


"34" 


"85* 


"26* 


"70* 


'"22' 


"m" 


"ii' 


"ioi" 


98 


58 


89 


45 


85 


34 


80 


25 


67 


20 


56 


12 


97 


Woodstock College. 


94 


56 


88 


43 


80 


30 


74 


17 


65 


11 


51 


— 6 


116 


Massachusetts Experimental 
Station. 


94 


53 


86 


43 


79 


31 


73 


17 


64 


9 


52 


-2 


106 


Miss S. C. SnelL 


92 


58 


84 


48 


79 


86 


74 


80 


68 


10 


60 


6 


104 


Prof. A. L. Rotch. 


91 


57 


83 


47 


77 


36 


72 


23 


66 


7 


66 


1 


102 


Do. 


95 


61 


86 


52 


80 


40 


73 


27 


69 


12 


59 


5 


100 




93 


60 


84 


51 


79 


Zl 


70 


26 


66 


18 


56 


3 


104 


Harvard College Observatory. 


95 
92 


60 
57 


87 
86 


46 
47 


80 
80 


86 
82 






67 
67 


6 
16 


58 
58 


5 
— 1 


'ioe* 


E. C. Brooks. 


■72" 


"24 


Boston Water- Works. 


99 


57 


89 


43 


80 


81 


73 


19 


67 


16 


59 


2 


115 


J. 0. Haskell. 


88 


56 


86 


48 


75 


84 


70 


27 


64 


20 


54 


5 


92 


J. H. Reed. 


90 


62 


86 


47 


76 


36 


.... 




65 


8 


54 


— 2 




0. B. Hayes. 


92 


69 


88 


42 


81 


29 


' 74 


""is" 


64 


10 


49 


— 9 


'"lie" 


Rev. A. Hazen. 


95 


63 


92 


50 


83 


32 


76 


19 


66 


10 


49 


— 6 


116 


J. Childs. 


97 


48 


93 


41 


80 


33 


76 


21 


65 


12 


57 


— 1 


108 


Conaut Observatory. 


89 


62 


87 


49 


74 


38 


75 


26 


65 


10 


57 


7 


92 


C. V. S. Remington. 


91 


59 


90 


48 


77 


36 


U 


25 


68 


4 


59 


3 




P. Kleran. 


04 


59 


85 


50 


80 


39 


72 


24 


64 


8 


52 


1 


""io7' 


J. Fisher. 


91 


60 


84 


51 


78 


39 


71 


24 


65 


10 


52 





104 


A. P. Mason. 


97 


57 


88 


45 


80 


29 


77 


19 


68 


14 


58 


- 3 


121 


Boston Water- Works. 


100 
94 


54 

58 






78 
80 


29 
34 


72 
73 


16 

18 


63 
64 


8 
10 


54 
58 



— 2 


"ios" 


W. B. Brown. 


"si' 


"'46' 


F. F. Waters, C. Woolley. 










80 
80 


31 
36 


77 
72 


26 
20 


69 
58 


5 
14 








R. B. Potter, M. Hall, J. Bin- 


96 


56 


90 


43 


50 


4 


108 


ney. 
B. B. Cutler. 


96 


51 


91 


40 


84 


26 


78 


14 


70 


10 


58 


— 6 


121 


Boston Water- Works. 


97 


55 


92 


44 


80 


31 


72 


23 


66 


10 


55 


— 2 


123 


Essex Company. 

New Bedford Water-Works. 


93 


54 


90 


50 


82 


33 


74 


26 


64 


16 


54 


3 


101 


94 


64 


85 


53 


80 


40 


72 


25 


65 


17 


54 


2 




Lowell Water- Works. 


93 


58 


88 


48 


80 


35 


72 


22 


66 


18 


53 


1 


"iii' 


Proprietors Looks and Canals. 


91 


52 


88 


41 


78 


28 


77 


15 


65 


10 


50 


— 4 


113 


M. W. Graves. 


89 


59 


83 


48 


78 


36 


70 


26 


62 





56 


5 


94 


D. VValden. 


88 
93 


60 
56 


82 
86 


52 
44 


74 
79 


42 
28 


72 
75 


28 
19 












T. J. Coolidge. 
J. H. White. 


"ih' 


"12' 


*"65" 


""3 


•««■•« 


92 


53 


88 


43 


79 


28 


75 


21 


68 


12 


58 


2 




Mlddleborough Water- Works. 


95 


59 


85 


49 


79 


36 


72 


23 


67 


13 


60 


4 


'"ios" 


Rev. A. K. Toele. 


92 


57 


90 


43 


80 


26 


74 


15 


65 


8 


55 


— 2 


109 


G.E. Fuller. 


• 84 


58 


83 


53 


72 


47 


67 


30 




28 


58 


13 


79 




87 


60 


89 


50 


78 


42 


72 


34 


"62" 


26 


65 


11 


87 


H. Paddock. 


91 


55 


86 


40 


75 


38 


73 


26 


63 


13 


56 


5 


96 


T. R Rodman. 


91 


55 


85 


46 


76 


35 


74 


24 


64 


17 


58 


6 


99 


New Bedford Water^Works. 


98 


66 


86 


48 


8L 


36 


72 


26 


69 


13 


58 


1 


113 


F.V.Pike. 


94 


62 


90 


48 


81 


33 


73 


20 


64 


10 


52 


— 4 


117 


J. M. Clark. 


93 


65 


90 


57 


79 


43 


77 


30 


68 


19 


59 


6 


98 


Miss L. B. Knapp. 

Mrs. J. 0. W est, M. Grimes. 


88 


54 


84 


45 


78 


34 


73 


22 


62 


4 


54 







96 


56 










78 


22 


64 


6 


55 


2 




F. C. Granger. 


90 


58 


"ih' 


"46 


"ts' 


"34' 


72 


20 


61 


4 


46 


— 6 


""£62' 


J. Davis. 


98 


63 


83 


53 


79 


39 


68 


25 


63 


17 


56 


3 




J. P. Andrews. 


99 


62 


96 


48 


84 


38 


82 


24 


69 


16 


60 


3 


""167" 


Elisha Slade. 


96 


60 
53 


88 


52 
40 


82 


38 
29 
















D. Reeves. 




"23' 




"12 




"*i' 




H. W. Gushing. 


94* 


62 


"89' 


48 


"so' 


32 


"76* 


20 


'65' 


12 


"so" 


2 


'102' 


B.C. Wheeler. 


94 


57 


90 


47 


83 


32 


77 


25 


69 


14 


58 


5 


102 


E. W. Jones. 


96 


56 


90 


47 


81 


32 


77 


25 


69 


14 


59 


5 


103 


A. F. Spra«uo. 
Taunton water- W orks. 


93 


54 


88 


41 


79 


28 


80 


19 


68 


12 


58 


4 


104 






81 


42 


75 


81 


70 


18 


62 


6 


47 


— 6 




M. T. Lyche. 


"03 
99 


"67* 
60 




w 


80 

84 


29 
32 


74 
76 


17 
18 


68 
72 


11 
14 


56 
63 


3 
4 


"m" 


Miss S. F. Whiting. 


"*95 


"46 


Boston Water- Works. 


88 
82 


56 
59 


83 
82 


42 
55 


78 
75 


32 
49 


67 
66 


21 
34 


64 
61 


8 
20 










"56* 


"s 






101 


59 


98 


48 


89 


33 


78 


19 


66 


9 


56 


— 8 




W. H. Howard. 


97 
91 


39 
44 


97 
93 


39 
40 






73 
75 


12 
15 


65 
64 


10 
7 


54 
54 


— 5 
6 


""io9* 


P. M. Smith. 


■'s'i' 


"28* 




101 


49 


100 


40 


90 


28 
















E. H. Coller, M. D. 


100 


52 


95 
96 


45 
37 




















A. J. McClave. 


"so' 


"24 


"'74' 


"io* 


"64" 


•*'4 


"ho' 


ll'e 




F.R. Fowler. 
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, Table of maximum and minimunt temperature and 



Ulohlmn-CoDtJ: 

BLrmiiiiEbKiii 
Br»dy,Fort.. 



Gmylord 

Otaud HiTen . .. 
OnndSaplda... 



Eiceleior 

UuikHU) 

UlnnBapaliit .. 

Moorliead 

UoniH 

KorthfleJd.... 
Ttik SapidB.. 



Saint Vincwit .. 



SGelliuE, Fori 
Vluona 

UlUlHlppl: 



M.P, 

s!w.'s.' 

8.W.S. 

s.w.s. 

S.8. 

8,S. 
S.W.S. 
S.W.S. 

S.8. 
8.-W.S. 

s.w.a 
v.o. 

s.w,s. 

8.W.8. 



1 


-IT 


51 


^ 


"in 


3 
-24 


■gl 


i; 
"it 


Ofl 

'eo 

77 
90 


■42 

45 

28 

88 
30 


92 

96 

92 

88 

91 


43 










"sj 


-i'i 


"f< 


Im 


s 


—12 


"r. 


"ii 










48 


-2 


40 


-7 


n 


J 


T^ 


j; 










IS 


-IT 


18 


-21 


















^ 


-23 


50 


4 


68 
SO 
40 


5 

-r4 


80 


22 


85 
84 
90 
M 
S3 


32 


SI 


-21 
- 8 


98 


-13 


88 


33 






















88 
86 

92 


48 

49 
48 
42 










48 


-1 


75 


15 


89 


39 










49 


-9 


S3 


1 


40 


» 


7* 


IT 










48 


1 


74 


18 


1 


40 


















S3 


-15 
-40 


S3 
48 


-15 


48 


:: 


70 
84 


15 


88 

89 

DO 
SO 


3T 

1 

40 
25 


9B 

92 
9U 
83 

03 

92 

»0 

87 
90 

90 
92 


8fl 

SO 

88 

48 
48 
61 


34 
32 


-28 
-34 


i 


-21 

-28 

-28 


4T 


-13 


80 


11 


•48 


-13 


90 

SS 
87 
S8 

00 
91 


26 
39 

38 

54 
55 
55 


36 


-8S 


43 


-2« 


52 


-0 


St 
'SO 

90 
84 


.1! 

H 

40 


32 
33 


-32 
21 


43 


-24 


S4 
SS 

80 
8B 
T8 


-W 
40 

•33 


7B 


1 






98 

89 
9« 

90 
»4 


64 
67 
M 

on 

64 
H 








31 




















76 


10 


80 


83 
82 


i 


81 


88 


4^ 


M 


08 
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annual range of temperature, etc. — Continued. 



July. 






90 
86 
98 

96 
101 
86 
97 
95 
90 



06 
101 
101 

97 

97 
95 
98 

100 
96 
89 

1012 
97 
96 

102 
96 



€9 
99 
97 
98 
98 



97 
97 

100 
98 

104 

97 
94 
95 
94 
90 
96 
96 
98 
93 
'98 
101 

eQ2 

92 
91 
94 
89 
100 
95 



98 
08 
98 



102 
99 



98 
95 
99 
94 






41 
46 
54 

'46 
54 
44 
49 
37 
52 



46 
39 
47 
52 



45 

50 

5 

5! 

45 

48 

52 

46 

55 

42 

49 



50 
53 
50 
55 
4G 



51 
43 
41 
51 
45 

47 
44 
52 
59 
48 
61 
42 
48 
47 
UO 
58 

"37 
49 
54 
51 
88 
58 
48 



Aagast. 






86 
90 
97 
90 
94 
93 
82 
95 
92 
91 



95 
90 
98 
95 

100 
96 
92 
94 
93 
88 
94 
89 
98 
99 
92 



98 
92 
92 
97 
95 



64 

71 
69 



70 
73 



89 
08 
98 
96 
94 

95 
02 
94 
93 
92 
92 
84 
91 
04 
80 
04 

82 
02 
• 88 
04 
88 
06 
06 






38 
45 
44 
87 
40 
49 
38 
39 
22 
46 



41 
38 
32 
40 

88 
46 
53 
45 
39 
46 
53 
41 
46 
38 
43 



40 
44 
48 
43 
42 



67 

68 
68 
74 



00 

90 
99 
95 
100 
97 
96 
99 
05 
08 
98 



42 
30 
37 
43 
38 

41 
36 
46 
49 
42 
45 
37 
83 
48 
80 
38 

30 
41 
40 
41 
29 
40 
37 



Septem- 
ber. 






89 
85 
80 
87 
82 
84 
90 
80 
83 
85 
82 
86 
84 
87 
86 
84 

80 
86 
84 
86 
87 
76 
87 
82 
89 
86 
84 



89 
89 
83 
86 
83 



89 
89 



00 

87 

85 
84 
86 
82 
85 
83 
84 
83 
81 



88 

78 
83 
84 
83 
85 
02 
83 






20 

27 
36 
33 
81 
31 
34 
20 
31 
26 
32 
30 
27 
29 
28 
28 

24 
83 
41 
84 
27 
82 
88 
83 
32 
30 
28 



29 
32 
33 
30 
28 



32 
29 



33 
27 

34 
32 
36 
44 
34 
37 
23 
25 
83 



October. 






77 

62 
62 
78 
64 
77 
75 
68 
80 
75 
76 
76 
72 
78 
81 
74 

81 
79 
75 
75 
72 
75 
77 
77 
76 
75 
74 
71 
82 
77 
75 
71 
72 



76 
78 



80 
78 

77 
69 
65 



57 
71 
70 
64 
71 
64 
66 
60 
64 
61 
66 



07 
88 
07 
03 
00 
00 
82 
09 
06 
00 
01 



80 

10 
36 
33 
34 
18 
30 
30 



50 
50 
40 
55 
54 
64 
44 
50 
52 
48 
•66 



75 
67 
74 
69 

74 

•72 

70 

72 
72 
73 
72 
71 
76 
73 
'78 



.s 



16 
31 
16 
20 
14 
20 
22 
11 
19 
4 
20 
17 
12 
10 
28 
12 

14 
10 
23 
20 
13 
20 
22 
12 
17 
12 
15 
14 
18 
20 
22 
16 
18 



16 
10 



20 
13 

- 6 

8 
8 



84 
84 
88 
83 
80 
88 



85 
88 
86 
00 



8 
12 
6 
6 
3 
«0 
8 

4 

7 
8 

12 

-10 

2 



'5 



Noyem- 
ber. 



i 



o 

62 
56 
62 
65 
62 
63 
64 
65 



50 
50 
64 
64 
63 
68 
64 

58 
64 
64 
63 
65 
62 
67 
64 
67 
65 
64 
63 
66 
60 
68 
66 
65 
65 
67 
61 



70 
63 



68 
65 
66 
70 
63 
72 
74 
68 
68 
70 



30 
37 
31 
37 
36 
83 



31 
84 
30 
32 



67 
62 
70 
60 
74 
70 
65 

80 
71 
72 
72 






10 

- 3 
3 
9 

mO 

12 
16 

- 7 



3 
13 
14 
10 

8 
IC 
12 

7 
12 
12 
16 
10 

6 

15 

- 5 

7 


11 
13 
10 
12 
14 
12 
12 
13 
10 

9 



13 
10 



■29 
-15 
-23 
—22 
^20 

—20 
—28 
—32 
—36 



Decem- 
ber. 






48 
37 
52 
54 
47 
55 
42 

45 
53 
52 
56 



56 
52 

43 
53 
53 
54 
54 
49 
64 
42 
56 
56 
53 
54 
58 
52 
53 
55 
54 
54 
60 
48 



50 



38 
44 
36 
39 
39 
36 
34 
40 



— 2 

r20 

—20 
-30 
—22 
—25 
—19 

26 
16 
90 
26 



78 
80 
76 
74 
81 



80 



24 
20 
16 
17 
27 



22 



87 

33 
43 
37 
41 
43 
38 
37 






- 6 

. 1 

. 6 

-10 

12 

7 

- 6 

"3 
5 
5 

4 



5 
1 

- 8 
1 
2 
1 

-3 
7 

- 2 
.4 

-14 
2 

• 2 


- 2 
6 
8 
4 
2 
6 
6 
6 



6 



-32 
—17 
-30 
—26 
-22 
—36 
rr34 
^29 



—46 



—24 

-r-25 

—22 

Tr-44 

—22 

—18 



80 
67 



73 
62 
62 
64 
73 



64 



25 



28 



23 
16 
18 
16 
22 



15 



P 

g 


a 



no 



104 

no 



08 



123 



107 
114 

no 

103 

"ii7 

124 



108 



no 



123 



130 
144 



130 
140 



138 



77 



87 



Autbority. 






90 



S. Alexander. 

U. S. post hoepital. 

£. S. GriersoD. 

H.J.Webb. 

E. T. W. Daume. 

E. F. Parmalee. 



Edward Hawley. 

Dr. J. Robinson, F.A.Baldwin. 

F. M. Kendall. 

Sprague Brotbers. 

D. W. Mitchell. 

F. H. Edwards. 

John Bessner, F. B. Tlmmer- 

man. 
Maj. A. H. Boies. 
R. S Munsell. R. N. Coryell. 
William A. Bb»ck. 

Dr. H. B. Baker. 

W.F.Dnke. 

J. A. Hartzler. 
I>r. H. H. Bardwell. 
Olivet College. 
W. H. Faxon. 
S. L. Jones. 

0. D. Thompson. 
Devit H. and A. O. Hunt. 
B. H. Scoville. 
W. H. Sherzer. 
N.P.Arnold. 
W. W. Johnson. 
George Gr. Gordon, M. D. 
John S. Caalkins, M. D. 
S. E. Wait. 

President R. B. Abbott. 
A. W. Wittman. 

Dr. James R. Walker. 
Prof. H. P. Gushing. 
William Cheney. 

D. T. Wheaton.- 
M.D. Sneidor. 
P. A. Walling, M. D. 
N. McKay and N. John- 
son. 
Olof Johnson. 
Prof. O. Whitman. 
Capt F. Wherland. 



J. Peacock. 

TJ. S. post hospital. 

Prof. J . M. Holtzinger. 

B. P. Swan, H. H. Swan. 
H. Harris. 

Dr. R. G. Hinsdale. 

C. W. Barber. 
W. M. Green, Jr. 
M. B. Herman. 
W.H.HilL 
George L. Donald. 



W. G. Sonthall. 
J. H. L. Gtordine. 
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Table of maximum and minimum temperature and 



_ik_ 



Stations. 



Misaonrl: 

Conception 

Fftyette 

HoastoniA 

Ironton 

Kirksville 

Lamar 

Loaisiana 

Mexico 

Miami 

Mound City 

Oregon 

Saint Lonis 

Saint Lome (central 
station). 

Sedalia 

Springfield 

Do 

Steelville 

Troy 

Montana: 

Assinaboine, Fort .. 

Custer, Fort 

Helena 

Keo^b, Fort 

Mafpnnis, Fort 

Missoula, Fort 

Poplar River . , 

Shaw.Fort 

Nebraska: 

Brownsville 

Crete 

DeSoto 

Fremont 

Genoa 

Hay Springs , 

Lincoln 

Marquette 

Niobrara, Fort 

North Platte 

Omaha 

Robinson, Fort 

Sidney, Fort 

Teoumseh 

Valentine 

Yutan 

Nevada : 

Battle Mountain — 

Boewawe 

Browns 

Carlin 

Carson City 

Elko 

Golconda 

Halleck 

Hawthorne 

Hot Springs 

Humboldt 

McDermit, Fort 

Otego 

Palisade 

Reno 

Tecoma .> 

Toano *.. 

• "Wadsworth 

Wells 

Winnemucca 

no..»M 

New Hampshire : 

Berlin Mills 

Concord : 

Do... 

Dover 

Grafton 

Hanover 

Muichester 



Character 
of station. 



V.O. 

V.O. 
S. W. S. 
S. W. S. 
S. W. S. 

s.s. 

S.W.S. 

s. w. s. 
s. w. s. 
s. w, s. 
s. w. s. 

8.S. 
S.W.S. 

S, W. S. 

S.W.S. 

V.O. 

s. w. s. 
s.w. s. 

s.s. 
s.s. ■ 
s.s. 

M.P. 

s.s. 

M.P. 

s.s. 

M.P. 



V.O. 
7.0. & S. 
V.O. 
V.O. 
V.O. 
V.O. 
V.O. 
V.O. 
M.P. 
S.S. 
S.S. 
M.P. 
M.P. 
V.O. 
S.S. 
V.O. 



R.R. 
R.R. 
R.R. 
R.R. 
V.O. 
R.R. 
R. R. 
R. R. 
R.R.' 
R.R. 
R.R. 
M. P. 
R.R. 
R.R. 
R.R. 
R.R. 
R.R. 
R.R. 
R.R. 
S.S. 
R.R. 

V.O. 

V.O. 

V.O. 

V.O. 
N. E. M. S. 
N. E. M. S. 

S S. 
N.E.M.S. 



January. 



1^ 



47 
60 
6i 
61 
50 
68 
57 
50 
58 
46 
51 
66 
62 

65 
6.3 
50 
68 



43 
47 
48 
49 
47 
42 
42 
49 

50 



—35 
-30 
—25 
-50 
—20 
— 9 
—40 
-3* 

—20 



63 
50 
46 
50 
55 
52 
51 
56 
51 
54 
61 
49 
50 



60 
57 
60 
58 
61 
52 
72 
58 
62 
62 
57 
49 
40 
54 
60 
50 
52 
64 
51 
57 
6J 

53 



49 
48 
50 
43 



51 






-24 
-16 
-17 
-10 
-22 
-18 
-22 
-21 
-18 
-24 
-19 
-10 
-15 

-19 
-10 
-11 

-18 



-23 
-22 
—27 
—23 
—22 
—24 
30 
—21 
-22 
—25 
—17 
-18 
—30 



8 

10 

11 

2 

8 

- 2 
12 

- 6 
26 

-12 
8 
9 

- 6 


12 
5 

- 2 
10 

4 

8 

10 

-33 

-19 



-25 
-33 



—21 



February. 



rs 

^ 



69 
71 

63 
70 
61 
72 

71 
63 

70 
57 

m 

74 
72 

72 
73 
72 



43 
51 
CI 
48 
56 
54 
43 
56 

02 
64 
54 
55 
60 
57 
59 
54 
59 
59 
59 
69 
66 
56 
56 



58 
55 
54 
5'2 
50 
51 
58 
52 
52 
58 
55 
42 
42 
50 
50 
54 
52 
50 
50 
51 
53 

48 



50 
43 
00 
45 



46 



.9 
1^ 



-16 

- 1 

- 3 

- o 

- 8 

- 3 

- 2 

- 2 

- 4 

- 9 
-13 

4 

- 8 

- 6 

7 
5 



—55 
—34 
—40 
-49 
-42 
—19 
—45 
—46 

—14 
—14 
-15 
—12 
—17 
—24 
—15 
—18 
—24 
—16 
—16 
—25 
—13 
—13 
—22 



12 

11 

9 

4 

-11 

- 2 
10 

-18 
18 

- 6 
8 
4 

8 

-11 
12 

4 
4 
1 
5 

-30 



- 8 

- 4 
-U 

-16 



— 7 



March. 



1^ 



75 

78 
7H 
75 
74 
77 
78 
73 
76 



79 
70 
79 

80 
77 
74 
80 
80 

60 
72 
67 
67 
09 
61 
58 
72 

79 
80 
78 
75 
77 
75 
79 
78 
81 
78 
78 
76 
78 
70 
73 



74 
76 
75 
74 
74 
70 
75 



80 
70 
75 
70 
64 
68 
61 
74 
70 
74 
70 
75 
82 

50 



57 
50 
50 
44 
49 
49 



.9 
1^ 



17 
16 
19 
14 
14 
23 
14 
21 
18 



15 
23 
26 

18 
23 
17 
21 
23 

-15 

- 2 
4 
4 

- 3 
11 

-12 
4 

19 
11 
9 
9 
5 
6 
10 
7 

- 8 
10 
10 

2 

8 

-18 

6 



26 
31 
25 
22 
4 
20 
32 



30 
4 
30 
25 
12 
28 

30 
28 
10 
26 
18 
24 

—10 



■ 4 


-13 

-14 
4 

- 5 



April. 



K 

d 

S 



83 
88 
86 
82 
84 
86 
89 
84 
90 



88 
87 
86 

88 
89 
90 
88 
86 

79 
82 
74 
85 
76 
70 
87 
77 

89 
83 
93 
88 
91 
85 
88 
93 
95 
93 
88 
88 
85 
83 
89 



82 
84 
85 
Sd 
82 
83 
89 
87 
88 
74 
82 
79 
80 
80 
68 
80 
80 
84 
72 
81 
84 

70 

78 
77 

72 



62 
79 
80 



May. 



a 

•mm 



29 
20 
25 
20 
22 
24 
24 
26 
26 



25 
82 
33 

24 
28 
22 
W 
24 

21 
25 
22 
19 
).8 
30 
12 
18 

20 
18 
22 
23 
21 
15 
21 
20 
17 
18 
23 
18 
15 
30 
14 



30 
29 
34 
30 
22 
30 
31 
24 
34 
34 
40 
17 
20 
32 
28 
28 
28 
30 
29 
22 
32 

- 9 
15 
14 
22 



4 
18 
15 






89 
92 
9) 
82 
92 
87 
92 
90 
93 
95 
91 
89 
86 

92 
89 
87 
90 



92 
92 
88 
91 
88 
85 
99 
92 

98 
94 
97 
92 
92 
80 
94 
94 
94 
9) 
93 
8H 
88 
96 
88 



96 

95 

98 

99 

101 

105 

105 

100 

98 

88 

97 

97 

i84 

98 

96 

98 

96 

98 

94 

96 

98 

94 
94 
92 
90 
87 
85 
89 
90 



^ 



43 
49 
5) 
4S 
46 
47 
46 
52 
50 
42 
41 
51 
52 

49 
50 
45 
45 



29 
32 
31 
34 
26 
39 
2i) 
31 

39 
34 
33 
35 
38 
28 
37 
36 
32 
31 
39 
30 
28 
30 
22 



30 
30 
43 
32 
22 
32 
37 
28 
36 
48 
42 
17 
J32 
38 
26 
34 
30 
38 
32 
17 
20 

25 
36 
37 
46 



June. 



>4 



o 
92 

93 
87 
94 
91 

100 
96 

100 
98 



97 
96 

99 
92 

as 

96 
98 

87 
103 

83 
107 

84 

82 
101 

86 

93 
93 
9G 
93 
95 
93 



94 
97 
94 
91 
95 
99 
90 
94 



32 
35 
33 



96 

96 

103 

100 

98 

101 

105 

100 

98 

96 

92 

93 



100 
98 
98 
94 

102 
90 
98 
99 

94 
93 
89 
92 
90 
80 
93 
92 



a 



o 
48 

4<) 
50 
50 
42 
56 
50 
48 



57 
56 

53 
54 
45 
44 

48 

37 
39 
33 
42 
33 
40 
39 
33 

54 
45 
48 
46 
45 
39 



58 
40 
46 
49 
b9 
43 
50 
40 



36 
50 
52 
46 
33 
40 
48 
48 
36 
38 
40 
31 



47 
40 
50 
30 
50 
50 
30 
38 

38 
40 
41 
50 
42 
43 
41 
37 
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annual range of temperaturef efc— Continued. 



Jnly. 


Augnat. 


Septem- 
ber. 


October. 


Novem- 
ber. 


Decem- 
ber. 


• 


Anthority. 


























1 
g 


• 


• 

.9 


i 


• 

.3 


• 

1 




• 

.s 


• 


• 

a 

•1-4 


g 


• 

.a 


8 


• 




» 


^ 


»a 








% 


^ 


;^ 


s 


^ 


k 


<1 




o 


























■ 


■ 


08 


65 


98 


63 


90 


39 


83 


22 


74 


2 


55 


—12 


122 


Rev. M. Eckstino. 






103 


42 


100 


34 


92 


18 


82 


s 


.58 


11 




T. Berry Smith. 
S. J. Spnrgeon. 
W. H. Delano. 


"'99' 
93 


66 


100 
94 


50 
46 


AW 


*F*rf 


A\J 


t/ 


VO 


tx 




'90" 


'28' 


"78* 


"is 


"74* 


*'"6 


"54" 


11"4" 


"ioi* 


102 


56 


102 


49 


94 


40 


84 


22 


78 





56 


—14 


124 


Charles Patterson. 


99 


60 


98 


48 


93 


43 


87 


22 


78 


5 


61 


— 5 


117 




100 


55 


104 


46 


102 


29 


89 


19 


81 





57 


— 9 


128 


M. J. Hassler. 


108 


63 


106 


50 


101 


85 


85 


20 


77 


3 


59 


-11 


199 


J.F.Llewellyn. 


103 


56 


104 


50 


06 


40 


80 
80 
87 


20 
21 
24 












A. W. Sullivan. 


"78* 
80 


ll's' 

—10 


"57" 

58 


—15" 
—15 




Lawrence Kancher. 


ioi" 


"bV 


'ioi* 


"is' 


"93" 


"42 


Mrs. William Kaucher. 


100 


68 


99 


52 


97 


45 


86 


24 


79 


10 


68 


— 2 


"iio' 




99 


70 


98 


54 


96 


48 


85 


29 


77 


13 


57 


- 2 


114 


Maurice Johnson, G. A 
Weber. 


104 


59 


103 


47 






88 


21 


78 


1 








C. G. Taylor. 


99 


65 


98 


62 


"94* 


"46 


88 


21 


78 
79 
76 


9 

8 
8 


"'59* 
64 

60 


—'5 
— 5 

-8 


""io9' 


E. F. Copp. 

H. M. Shepard, T. S. CollinB. 

E. A. Pinnell. 


162 


"ii 


'ioo' 


"46* 


"is' 


"31' 


"85' 


"i9" 


104 


64 


104 


60 


100 


34 


88 


22 


78 


8 


60 


— 6 




L A. \Ward. 

9 


93 


43 


89 


42 


84 


33 


77 


— 3 


71 


-30 


52 


—30 


148 




98 


44 


9t 


41 


87 


34 


85 


-15 


72 


—20 


58 


—20 


137 




92 


44 


87 


40 


81 


32 


74 


3 


60 


—11 


54 


—13 


132 




103 


40 


100 


41 


90 


38 


88 


— 5 


70 


—24 


53 


—24 


157 


U. S. post hospital. 


91 


42 


89 


40 


85 


28 


77 


—11 


69 


—13 


>^54 


_ki4 


133 


• 


88 


46 


91 


44 


80 


29 


67 


8 


54 


— 3 


52 


— 6 


110 


Do. 


97 


42 


94 


89 


89 


27 


fcO 


- 2 


70 


—34 


43 


—29 


146 




96 


39 


91 


40 


89 


27 


79 


— 9 


•66 


—29 


55 


—25 


132 


Do. 


lOG 


69 


104 


62 


96 


42 


86 


22 


80 


—12 


50 


—16 


126 


George D. Carrington. 


103 


53 


101 


46 


9* 


40 


90 


16 


80 


—17 


50' 


—15 




Prof. Goodwin D. Sweeey. 


105 


51 


103 


48 


93 


36 


84 


11 


77 


—14 


45 


—14 


"128* 


Charles Seltz. 


101 


59 


100 


51 


89 


35 


84 


11 


7(J 


—10 


47 


—11 


123 


Isaac E. Heaton. 


98 


55 


95 


46 


90 


40 


79 


U 


79 


-27 


50 


—18 


125 


George S. Truman. 
W. M. .Waterman. 


99 


47 


98 


44 


87 


31 


85 


2 


no 


—'20 


46 


-28 


127 














89 


15 


80 


—15 


49 


G 




University of Nebraska. 
John Ellis. 


'ioo* 


"68' 


'"97* 


"48* 


'92 


"39" 


87 


14 


75 


—22 


Tl if 

46 


—18 


"i24' 


101 


50 


99 


47 


91 


30 


93 


4 


79 


—32 


55 


—26 


133 


U. S. post hospital 


99 


54 


100 


47 


94 


30 


85 


9 


81 


—25 


58 


—18 


125 




103 


65 


102 


48 


92 


39 


81 


10 


80 


-14 


48 


-14" 


125 




99 


60 


97 


45 


92 


31 


88 


1 


77 


—19 


62 


—26 


125 


Do. 


103 


50 


96 


30 


93 


34 


90 





78 


—21 


59 


—17 


124 


Do. 


105 


55 


99 


53 


92 


39 


83 


20 


75 


—14 


50 


—14 


123 


W. L. Dnnlap. 


97 


38 


96 


38 


93 


32 


W 


3 


75 


—32 


52 


-29 


129 


A. F. Bryant. 

Pacific Bailroad system. 
Do. 


98 


54 


96 


40 






85 


20 


76 


— 9 


50 







95 


61 


93 


45 


"sf 


"46 


85 


20 


70 


— 5 


47 


— 8. 


"ioi" 


105 
100 


68 
5§ 


100 
97 


45 

40 


88 
91 


50 
36 


88 
90 


30 
16 


72 
60 


8 









Do. 


"48' 


—is" 


"iis* 


Do. 


98 


40 


93 


33 


86 


31 


88 


19 


70 


4 


58 


— 4 


112 


Charles W, Friend. 


106 


60 


107 


44 


92 


38 


80 


22 


69 


—14 


49 


—12 


121 


Paciiio Kailroad system. 


106 


65 


105 


45 


95 


45 


90 


25 


85 


10 


65 


12 


96 


Do. 


102 


64 


102 


30 


92 


28 


90 


10 


60 


—27 


48 


—22 




Do. 


98 


60 


92 


50 


92 


42 


9i) 


38 


68 


28 


56 


20 


'""so" 


Do. 


106 


54 


98 


68 


80 


41 


80 


28 


68 


6 


70 


6 


118 


Do. 


98 


64 


92 


44 


86 


41 


82 


30 


78 


10 


50" 


10 


90 


Do. 


96 


43 


93 


33 


88 


29 


82 


18 


70 


5 


47 


9 


93 


U. S. post hospital. 
Pacif Railroad system. 
Do. 


88 


64 


'»88 


^2 




















98 


55 


96 


59 


"86" 


"39 


'78 


"is 


"'69 


— 9 


"'49" 


11*8" 


"m 


96 


45 


84 


38 


69 


34 


72 


32 


68 


15 


54 


12 


109 


Do. 


105 


60 


98 


50 


98 


58 


83 


22 


65 


10 


44 


8 


100 


Do, 


94 


56 


9i 


44 


83 


44 


74 


22 


58 


6 


46 


8 


98 


Do. 


100 


64 


96 


46 


90 


44 


86 


28 


72 


8 


58 


9 


98 


Do. 


96 


46 


88 


40 


82 


32 


74 


28 


50 


-19 


27 


—22 


118 


Do. 


95 


44 


93 


26 


88 


28 


87 


18 


71 


— 4 


48 


1 


102 




99 


40 


95 


47 


90 


39 


90 


37 


74 


6 


55 


8 


94 


Do.. 


100 


53 


89 


33 


81 


21 


69 


16 


69 


19 


49 


—13 


133 


Q.A.Bridger. 
A. L. Downing. 
W. L. Foster. 


95 


56 


86 


46 


8L 


30 
















93 


56 


82 


45 


79 


32 


'76 


"22' 


"72' 


*"i6' 


"57" 


— 2 


*"ii2' 


100 


64 


85 


52 


82 


37 


78 


24 


64 


12 


55 


— 2 




G. W. Caswell. 


96 




89 


43 


83 


24 




■ • • • 


U5 


4 


45 


— 9 





P. R. Kimball. 






86 


42 


78 


28 


64 


10 


59 


14 


43 


—20 




C. S. Cook. 


'93 


"56" 


88 


40 


80 


32 


72 


24 


69 


7 


56 


— 3 




94 


51 


88 


43 


83 


30 


72 


20 


68 


14 


55 


— 4 


"'lis' 


S. D. Lord, C. F. Chase. 
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Table of maximum and minimum temperature and 



Stations. 


Character 
of station. 


January. 


February. 


March. 


ApriL 


May. 


June. 


1 

o 

48 

37 

53 

53 

44 

35 

44 

48 

48 

49 
63 
64 

66 
67 
56 
67 


1 

o 

—26 
—35 
—25 
—28 
—20 
—27 
—31 
—14 
—38 

7 
4 
6 

3 

5 

— 4 

4 

'""6' 


• 

a 

o 

43 
33 
47 
47 
42 
42 
50 
48 
50 

58 
67 
68 

66 
67 
60 
68 
66 
54 


• 

a 

3 

o 

— 7 
—26 

— 5 

— 8 
—15 
—24 
—23 

— 8 
—33 

17 
15 
18 

13 
14 

6 
10 
14 

8 


* 

o 

45 
32 
51 
48 
44 
61 
55 
54 
50 

56 
65 
54 

54 
57 
49 
61 
52 
52 
52 
61 
52 
54 
50 
60 
60 
50 
50 
50 
65 
60 
52 


• 

o 
—10 
—26 

— 6 

— 8 
—10 
—23 
—21 

— 2 
—33 

18 
21 
21 

18 
19 
12 

8 
14 
10 
13 

8 
11 
20 
12 
20 
18 
20 
19 
16 
16 
17 
24 


• 

1 

o 

72 

43 

79 

75 

60 

66 

70 

76 

72 

84 
83 

78 

86 
87 
81 
84 
84 
83 
81 
84 
82 
82 
82 
77 
82 
81 
79 
82 
83 
80 
79 
81 
77 
80 
82 
84 
86 
82 
86 
81 
82 
82 
79 
72 

87 
94 
82 
89 
85 
72 
95 
78 
76 
73 

72 
74 
74 
79 
65 


o 

17 

— 8 
18 
15 

— 6 
—14 

— 5 
14 

— 1 

27 
29 
31 

22 
26 
20 
25 
23 
16 
20 
21 
25 
28 
S4 
29 
30 
26 
29 
25 
23 
30 
29 
28 
32 
30 
26 
26 
30 
19 
31 
26 
27 
18 
29 
18 

27 
42 
33 
31 
38 
23 
31 
21 
13 
25 

18 
23 
28 
27 
19 


• 

H 

o 

87 
62 
91 
90 
86 
90 
91 
84 
86 

73 

87 
86 

91 
92 
90 
90 
86 
87 
89 
92 
90 
86 
86 
86 
94 
86 
83 
86 
88 
88 
78 
90 

"'oi' 

86 
88 
88 
86 
90 
85 
86 
93 
85 
84 

92 
95 
82 
97 
93 
81 
101 
84 
84 
83 

87* 

84 

87 

83 

84 

86 

88 

92 

88 

88 

88 
84 
84 


• 

§ 

o 

34 
16 
32 
34 
30 
27 
31 
38 
26 

47 
62 
48 

42 
43 
35 
40 
42 
42 
35 
39 
43 
47 
41 
44 
42 
43 
48 
39 
43 
46 
60 
47 
48 
43 
44 
50 
60 
36 
53 
42 
60 
36 
60 
43 

36 
51 
37 
35 
46 
24 
34 
29 
31 
28 

42 
34 
48 
43 
37 
45 
45 
40 
43 
40 

42 
37 
51 


■ 

a 


a 

3 

o 

40 
33 
39 
40 
40 
41 
38 
43 
35 

54 
56 
66 

48 
49 
42 
44 
46 
42 
42 
45 
47 
54 
47 


New Hampshire— Con- 
tinued. 

Manchester . . .' 

Meant Washington. 

Nashua 

Do 

Qnincy 

Shelbnme .......... 


N.E.M.S. 

S.S. 

V.O. 
N.E.M.S. 
N.E.M.S. 
N.E.M.S. 
N. E. M. S. 
N.E.M.S. 
N. E. M. S. 

S.S. 

V.O. 

S.W.S. 

aw.s. 
v.o. 
v.o. 
v.o. 

S.W.S. 
S.W.S. 

s. w. s. 

S.W.S. 
S.W.S. 
S.W.8. 
S.W.S. 

v.o. 

S.W.S. 

v.o. 

S.W.S. 
S.W.S. 

s. w. s. 
s. w.s. 
s. w. s. 
s. w. s. 
s. w. s. 

v.o. 
s. w.s. 
s. w. s. ■ 

v.o. 

v.o. 

v.o. 
s. w.s. 

v.o. 
s. w. s. 
s. w. s. 

v.o. 

M.P. 

RPw. 

v.o. 

S.S. 
B.R. 

S.S. 
M.P. 

S.S. 
M.P. 
M.P. 

S.S. 

v.o. 
v.o. 
v.o. 

S.S. 
MP. 

v.o. 
v.o. 
v.o. 
v.o. 

v.o. 

M.P. 

v.o. 


o 

92 
67 
94 
96 
93 
93 
95 
89 
92 

95 
94 
90 

94 
94 
92 
92 
91 
03 
90 
94 
95 
90 
91 


Stratford .- 


WalDole 


West Milan 

New Jersey : 

Atlantic City 

Beverly 

Billingsport Light- 
house. 

Bordentown 

Clavton ............. 


Dover 

Egg Harbor C ity . . . 
Euzabeth 


Gillette 


TTftTinvAr . 


TT«*inn«ville - - » r 






68 
67 
62 
60 
54 
57 
67 
63 
62 
64 
63 
56 


10 
4 
13 
10 
18 
18 
16 
16 
10 
13 
13 
21 


Imlaystown 

Lamoertville 

Locktown 


66- 

'"58 
67 
59 
65 
60. 
59 
62 
60 
«57 


3 

""6* 

8 
8 
2 
6 
2 
4 
6 

n 


Ijakewood ..... 


^Atawan . .... 






Moorestown 

New Brunswick 

Do 


92 
88 
90 
*95 
92 
92 
95 
95 
97 


66 
61 
47 
*46 
54 
54 
54 
50 
50 


Do 


Newark ............ 


Oooan C i tv 


Oeeanio ............ 


Do 






69 
66 
63 
66 
64 
61 
09 
62 
62 
60 
61 
67 

74 
84 
61 
69 
73 
62 
75 
07 
67 
59 

43 
45 
63 
63 
54 
60 
46 
56 
52 
50 

54 
48 
41 


16 
13 
13 
14 
14 

2 
17 
14 
14 

1 

13 
14 

15 

20 

25 

12 

26 

9 

39 

12 

3 

8 

2 

2 

15 

13 

6 

15 

— 5 
8 

— 3 
4 

3 

— 8 



61 
52 
50 

"eo' 

49 
67 
54 
52 
62 
48 
56 

86 
96 
75 
*84 
80 
67 
89 
73 
70 
69 

46 
47 
49 
60 
51 
51 
48 
57 
50 
54 

53 
45 
42 


18 
14 
17 
18 
20 
12 
24 
.17 
10 
12 
17 
18 

25 

38 

31 

d21 

38 
20 
27 
14 
10 
20 

4 
13 
19 
14 
11 
10 
— 2 
12 
14 
10 

9 

5 


Paterson. . ...••...•• 


60 
59 
65 
68 
58 
63 
60 
60 
54 
58 
64 

76 
8U 
59 
65 


4 

4 
2 
6 
10 
4 
4 
8 
1 
5 
6 

17 

12 

3 

12 


Princfiton ......... 


^Rancocas ........... 


92 
96 


53 
66 


Beadington - - 


Koseland ........... 


Salftin --r-^-- 


94 
90 
90 
06 
88 
92 

97 

104 

87 

103 

99 

86 

105 

90 

90 

89 

94 
83 
91 
89 
80 
92 
83 
90 
88 
92 

88 
82 
87 


68 
47 
54 
52 
64 
45 

53 
68 
55 
46 
59 
48 
62 
43 
42 
44 

52 
49 
62 
60 
62 
53 
51 
50 
51 
48 

45 
47 
64 


Somerville .......... 


South Orange 

Tenaflv 


Union .........' 


Vineland ...... 


New Mexico: 

Bayard, Fort 

Deminer. ............ 


GaUinas 


TiRv^^ --^, .--,.-, -,,- 


TjordHburfh 


Santa F6 


56 
73 
65 
69 
51 

50 
53 
61 


6 

11 

4 

—10 

3 

—15 

— 2 

5 


Seldon, Fort 

Stanton, Fort 

TTnion. Fort 


Wingate, Fort 

New York : 

Albany ,-^ 


Auburn -.-r 


Brooklyn 




Buffalo 


56 
56 
51 
55 
52 
56 

56 
50 
46 


— 2 
5 

—18 

—12 

5 

—12 

- 8 
—36 
—14 


ColnmbuB Fort 


Cooperatown ., 

Factoryville 

Humnhrev ....... 


66 
78 
68 
75 

72 
67 
67 


13 
20 
16 
20 

18 
17 
23 


Ithaca 


LeRoy 


Madison Barracks . . 
Menand Station 
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annual range of temperature, etc, — Continued. 



July. 


Aagoat. 


Sep tern* 
oer. 


October. 


Novem- 
ber. 


Decem- 
ber. 


9 

to 

a 

s 
1 

a 


























s 


i 


• 

a 


• 

.9 


• 

s 


g 


• 




i 


i 


• 

8 


• 

a 


a 


^ 


IS 


^ 


» 


P4 


a 


)^ 


^ 


^ 


ii 


^ 


<1 





o 


o 


o 


o 








o 


p 


o 


o 


o 





95 


53 


86 


43 


79 


30 


73 


20 


68 


14 


51 


— 4 


121 


60 
97 


30 
55 


64 

88 


26 
42 


66 

81 


18 
80 
















74 


20 


66 


7 


55 


— 2 


122 


97 
92 
93 


51 
52 
50 


88 
87 
86 


43 

40 
36 


82 
78 
86 


29 
26 
27 


73 


19 






50 


- 5 








71 


15 


60 


9 


48 


—11 


i23 


97 


51 


91 


88 


84 


27 


74 


18 


62 


— 2 


65 


-24 


128 


92 


84 


88 


41 


78 


83 


70 


21 


64 


13 


46 


—12 


106 


91 


50 


82 


34 


80 


22 


72 


12 


62 


- 5 


44 


—24 


130 


97 


65 


88 


54 


78 


40 


77 


34 


64 


23 


56 


14 


90 


97 


69 


88 


55 


86 


38 


81 


28 


70 


22 


59 


13 


93 


9G 


70 


87 


68 


86 


45 


78 


32 


68 


22 


68 


16 


90 


100 


60 


88 


49 


88 


SO 


82 


28 


71 


22 


61 


12 


97 


102 


63 


91 


65 


89 


38 


89 


28 


70 


22 


69 


33 


97 


96 


65 


90 


43 


82 


32 


82 


24 


66 


18 


•58 


10 


100 


100 


f8 


91 


46 


85 


36 


87 


23 


71 


19 


58 


10 


96 


96 


60 


00 


46 


82 


85 


80 


26 


71 


20 


59 


11 




96 

9a 


68 
64 


92 
92 


40 
42 


86 
84 


32 
30 






69 
61 


18 
17 


61 
59 


9 

8 


••«*•• 


79 


21 






92 
89 


46 
49 


87 
82 


85 
35 


85 
81 


25 

28 


72 
70 


18 
12 








98 


60 


59 


12 


95 


9t 


65 


87 


63 


82 


41 


80 


30 


68 


21 


59 


14 




93 


61 


87 


48 


83 


35 


82 
79 
86 


25 
30 
31 


68 
70 
71 


19 
25 
25 


67 


7 


96 


102 


65 


93 


60 


87 


43 


62 


11 




98 


68 


86 


50 


81 


39 


84 


29 


68 


22 


58 


12 


96 






86 

90 

•93 


63 
49 
60 


82 
85 
81 


41 
38 
39 


75 
79 
82 


30 
27 
26 


66 

72 
72 


26 
21 
20 


58 
58 
58 


14 
11 
11 


"94' 






'98 


'60 


. ».. 




92 


65 


81 


42 


76 


30 


• • • • • 




57 


13 




97 


68 


90 


66 


84 


45 


76 


88 


68 


27 


63 


J6 


96 


101 


67 


92 


51 
51 


92 


42 


80 


84 


60 


22 


59 


16 




94 


63 




81 


39 


77 

79 

82 

180 


28 

27 

30 

»28 


67 
67 
70 
70 


16 
20 
21 
24 


60 
68 
58 
62 


16 
12 
13 

14 


•«•■•• 












63 
64 


• M M • • 

81 


42 
40 


98 


72 


88 


91 

102 


55 
68 


89 
94 


42 
55 


82 
90 


30 
41 
















87 


36 


60 


23 


60 


14 


98 


94 


61 


88 


48 


84 


37 


77 


28 


68 


22 


69 


12 


90 


96 


62 


90 


65 


84 


44 


78 


30 


68 


24 


62 


6 


90 


09 


66 


91 


42 


85 


30 


84 


20 


67 


13 


58 


8 


98 


93 


64 


88 


56 


82 


40 


77 


28 


67 


20 


58 


11 


88 


97 


61 


89 


60 


83 


40 


80 


30 


65 


43 


59 


15 


91 


95 


59 


99 


58 


95 


62 


95 


38 


80 


19 


74 


— 3 


102 


110 


71 


108 


64 


85 


60 


90 


45 


75 


30 


05 


12 


08 


92 


60 


91 


59 


86 


48 


80 


29 


70 


24 


58 


5 


89 


102 


56 


103 


66 


95 


47 


90 


32 


70 


18 


64 


— 3 


106 


98 


68 


99 


68 


94 


67 


89 


45 


72 


29 


60 


2 




87 


61 


86 


46 


80 


88 


78 


81 


67 


15 


46 


— 8 


95 


108 


58 


107 


68 


94 


48 


98 


30 


82 


21 


66 


— 4 


112 


91 


47 


90 


44 


79 


40 


80 


22 


69 


12 


67 


—18 


109 


92 


47 


92 


45 


87 


33 


81 


27 


70 


20 


63 


—12 


104 


89 


50 


88 


45 


82 


43 


78 


26 


63 


10 


45 


— 7 


96 


95 


61 


• 90 


48 


82 


88 


71 


26 


65 


11 


46 


— 1 


110 


92 


69 


85 


44 


76 


37 


74 


24 


67 


9 


67 


— 2 


94 


90 


64 


90 


65 


84 


42 


70 


29 


67 


24 


58 


11 


91 


93 
92 


66 
60 
























91 


50 


79 


30 


69 


21 


61 


15 


53 


6 


96 


95 


65 


90 


53 


80 


42 


76 


31 


65 


12 


55 


14 




00 


61 


83 


44 


73 


33 


72 


20 


65 


4 


45 


— 4 


108 


99 


65 


87 


39 


81 


30 


78 


17 


66 


12 


54 


2 


111 


95 


60 


92 


48 


84 


30 


75 


21 


62 


7 


49 


2 


98 


95 


66 


90 


42 


80 


34 


78 


17 


68 


5 


67 


— 6 


107 










80 


32 


76 


21 


69 


14 


62 


4 




94 


66 


93 


43 


79 


36 


68 


12 


68 


— 3 


49 


— 9 


130 


90 


65 


87 


51 


70 


41 


68 


20 


62 


10 


44 


— 2 


104 



Aathority. 



W, Little. 

C. H. Webster. 

Nashua Manofaotarine Co. 

MissM.H.Dix. 

W.F.Carr,A.C.Lary. 

N.R Waters. 

E. A. Knowlton. 

A. A. Higgina. 



Prof. C. F. Biohardson. 
Joseph H. Preston. 

Dr. M. S. Simpson. 
William T. Wilson. 
W.C.Harris. 
H. Y. Postma. 
N. L. Wilson, M. D. 

E. N. Cornish. 
M. M. Cook. 
J. W. Harris. 
Dr. H. G. Norton. 
Dr. G-. H. Larison. 
Gr. W. Hockenbury. 
Dr. W. C. Stone. 
Prof. J. C. Rice. 

T. J. Beans. 

P. V. Spader. 

Geo. H. Cook, Ph. D. , LL. D. 

Prof. Austin Scott, Ph. D. 

F. W. Ricord. 
William Lake. 
Rev. S. W. Knipe. 
J. E. Parmljr. 

A. B. Wicgm. 
Malcolm McNeill. 
Spencer Haines. 
John Fleming. 
W. E. Cass. 
S. L. Richmond. 
A. C. Lindsley. 
Dr. W. J. Chandler. 
Arthur D. Atwood. 
F. L. Dunbar. 
Dr. C. H. Adams. 

U. S. post hospital. 
Pacific Railroad system. 
John E. Whitman. 

Pacific Railroad system. 

XT. S. post hospital. 

Do. 
Do. 



G-eofge Casey. 
Prof.W.C.Peckham. 
S. A. Dunn. 

U. S. post hospital. 
George P. Keese. 
F. P. Yates. 
Charles E. Whitnev. 
Engineering Dep't, Cornell 

UniverHity. 
Prof. F. M. Comstock. 
U. S. post hospital. 
CKTiUinghast. 
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Tahle of maximum and minimum temperature and 



Stations. 


Character 
of station. 


January. 


February. 


March. 


ApriL 


May. 


Jane. 


1 

o 

63 

48 
49 
50 
44 
47 
47 
53 
57 
47 
52 
50 

72 
69 
66 


• 

o 

6 

— 4 
—14 
—10 

—18 

— 7 
—22 

— 5 
4 

-20 

— 7 

— 4 

8 

8 

20 


• 

OS 

o 

03 
52 
45 
47 
44 
52 
49 
55 
56 
44 
57 
49 

79 
71 
67 


• 

.g 

o 

17 
7 

2 

— 2 
5 

-16 

5 

14 

— 5 
5 

12 

22 
26 
33 


• 

o 

50 
54 

47 
18 
45 
58 
46 
54 
.54 
54 
54 
50 

81 
KO 
69 


• 

a 

i 

o 

16 
8 
5 
6 
1 

10 

— 6 



13 


10 

12 

20 
27 
32 


i 

o 

80 
71 
73 
66 
66 
78 
66 
72 
76 
73 
78 
70 

91 
89 
76 


• 

o 

2G 
18 
21 
10 
21 
25 
9 
20 
26 
15 
20 
30 

28 
32 
37 


• 

o 

88 
80 
89 
87 
89 
93 
86 
83 
84 
88 
90 
85 

93 
91 
78 


• 

p 

3 

o 

47 

36 

45 

43 

41 

48 

38 

40 

41 

34 

37 

49 

45 

• 6) 
55 


i 

o 

90 
88 
90 
82 
87 
91 
88 
85 
89 

95 
84 

"io2 

83 

90 

b97 

03 
90 

102 
97 

100 
91 
96 

100 


• 

a 


New York— Continued. 

New York City 

Niaf^axa, Fort 

Nortti Volney 

OswefiTO 


S.S. 
M.P. 
V.O. 

S.8. 
V.O. 
V.O. 
M.P. 

S.S. 
V.O. 
V.O. 
MP. 
V.O. 

V.O. 

S.S. 

S.S. 
V.O. 

S.S. 
V.O. 
V.O. 

S.S. 
V.O. 
V.O. 

s. s. 

V.O. 
V.O. 
V.O. 
V.O. 

s.s. 

S.W.8. 

s.w.s. 

s. w. s. 

S.S. 

s. w. s. 

S.S. 

V.O. 

V.O. 
S.W.S. 

S.S. 
g. W. S. 

V.O. 

V.O. 
S.W.8. 

s. w. s. 

S.W.S. 

V.O. 

V.O. 
S. W. S. 

s. w. s. 
s. w.s. 
s.w.s. 

V.O. 

s. w . s. 
s. w.s. 

S.W.S. 
S.W.S. 

s. w.s. 
s. w. s. 

V.O. 

s. w.s. 

V.O. 

s.s. 
s. w. s. 

S.W.S. 
V.O. 
V.O. 

S.S. 

s, w. s. 
s. w. s. 

V.O. 

S.W.S. 

V.O. 


o 

51 
43 
54 
43 
52 
56 
48 
49 
46 
34 
45 
51 

'53' 
60 
48 

»>&6 
49 
57 
50 
65 
48 
54 
52 
51 


Palermo ............ 


Palmyra 


PlattsbnrKb Bar'cks 
Rooheftier .......... 


Setauket.....* ... 


Utica 


"West Point 


White Plains 

North Carolina: 

Chapel Hill 


Charlotte 


Hatteras 


Hot Springs 

Kitty Hawk 

Lenoir 


••70 
62 
63 
69 
74 
78 
64 
65 
73 
71 
70 
73 


n5 

1 

8 

6 

1 

12 

6 

9 

7 

10 

15 


75 
74 
65 
72 
79 


29 
25 
27 
22 
20 


74 
74 
68 
77 
81 
75 
67 
74 
78 
80 
77 
82 


26 
26 
27 
24 
26 
12 
20 
27 
24 
20 
29 
28 


80 
93 
75 
86 
88 
92 
77 
87 
85 
887 
83 
86 


33 
29 
32 
80 
34 
23 
34 
30 
30 
K27 
32 
33 


89 
85 
79 
90 
90 
96 
84 
88 
90 
90 
01 
88 

90 
88 
88 
89 
83 
85 
86 
90 
86 
00 
88 
89 
90 
93 
84 
90 
88 
94 
87 
93 
90 
88 
90 
94 


61 
61 
64 
46 
55 
44 
47 
51 
44 
43 
62 
47 

45 
45 
41 
53 
49 
41 
41 
58 
48 
60 
48 
43 
36 
49 
48 
45 
43 
48 
43 
45 
43 
44 
46 
41 


Xiincolnton .......... 


Baleish 


Do 


Reidville 


Soathport * — 

Statesville (near) . . . 
T wboroagh 


69 
70 
75 
75 
74 
75 


31 
23 
23 
20 
22 
27 


Wake foi'eat 


Weldon 


97 
98 

90 
90 
89 
01 
89 
87 
88 
96 
91 
91 
94 
90 
00 
97 
87 
95 
81 
101 
89 
96 
03 
02 
Oi 
98 


54 
53 

50 
47 
48 
52 
47 
51 
5L 
51 
48 
40 
47 
49 
42 
48 
47 
49 
48 
54 
50 
48 
47 
50 
49 
48 


Wilmington 

Ohio: 

A kron -■. »-.-- .-- 


Baneorville 


58 
62 
66 
61 
62 
62 
70 
60 
66 
62 
62 
61 
65 
59 
66 
62 
60 

*68' 
75 
67 
60 
65 
70 
66 
64 
60 
63 

"63* 
62 
56 
62 
59 
63 
60 
59 
60 
60 
64 
59 
6( 
62 


—12 
-4-6 

— 5 

— 4 

— 6 

— 6 
—16 
—10 

— 5 

— 8 
—15 
—18 

—12 

— 3 

— 8 
—12 

—13* 

— 5 

— 5 
—11 

— 2 
-14 

— 8 
—10 
—11 
-21 

— 4 

— 8 

— 8 
—18 
—10 
-11 

— 8 
-10 
—10 

— 8 
—20 
—10 
—10 


60 
69 
70 
63 
61 
61 
68 
64 
64 
64 
60 
60 
69 
60 
69 
59 
57 
58 
66 
65 
66 
58 
62 
68 
63 
60 
57 
59 
65 
70 
62 
56 
60 
62 
63 
59 
59 
58 
64 
64 
56 
68 
00 


5 

8 

15 

J3 



9 

10 

10 

13 

10 

11 

3 

12 

9 

13 

6 

10 

8 

12 

11 

14 

4 

9 

11 

9 

8 

10 

1 

17 

18 

7 

10 

8 

10 

10 

9 

9 

2 

8 

12 



5 

11 


64 
63 
73 
68 
63 
60 
79 
70 
68 
70 
63 
63 
60 
65 
72 
61 
66 
60 
73 
72 
72 
63 
66 

"qs 

66 
67 
70 
• 71 
75 
67 
60 
62 
05 
70 
64 
62 
60 
64 
70 
62 
58 
65 


6 
11 
10 
10 
11 
14 
14 
12 
14 
14 
12 

4 
14 
14 
15 

7 
12 

9 
12 
12 
12 
10 
10 

13 
10 
10 

9 
16 
18 

6 
10 
11 
15 

9 
10 
12 

8 
11 
14 

7 

14 
11 


83 
81 
84 
83 
76 
70 
85 
85 
83 
85 
79 
81 
88 
82 
85 
80 
86 
77 
89 
87 
87 
82 
86 
82 
83 
86 
76 
89 
90 
88 
84 
83 
81 
84 
. 87 
86 
86 
77 
84 
84 
84 
84 
81 


17 
19 
27 
24 
19 
19 
28 
23 
24 
24 
13 
10 
24 
24 
24 
16 
22 
10 
^ 
20 
23 
14 
17 
21 
18 
22 
19 
17 
26 
28 
19 
20 
19 
22 
19 
12 
20 
18 
17 
25 
17 
23 
22 


Canton 


Cincinnati 


ClarksvilJe 


Cleveland 


Do 


CoUeeeHill 


Do 

Colnmbas 

Dayton ............. 


Elvria 


G^arettsville 

Georgetown 

Greenville 


Hanging Book 

Hiram 


Jacksonborongh 

Jefferson ............ 


XiOgan 


MoConnellsviUe 

Marietta... .- 


Nanoleon ....... 


New Alexandria 

New Bremen 


New Comerstown .. . 
North Lewisbiirgh . . 
Oberlin 


92 
91 
86 
93 
97 
88 
88 
88 
91 
90 
92 
92 
94 
91 
90 
88 
92 
80 
88 


40 

48 

42 

38 

45 

40b 

44 

47 

47 

50 

44 

60 

62 

46 

47 

46 

40 

41 

46 


02 
95 
90 
97 
102 
94 
91 
86 
01 
05 
04 
05 
04 
02 
01 
01 
02 
07 
01 


4« 
61 
50 
38 
48 
54 
46 
50 
49 
47 
43 
50 
54 
48 
47 
44 
45 
48 
44 


Panldins 


*•"******"& ........... 

Pomeroy 


Portsmonth 

Qaaker City 

Knseles - 


Sandnsky 

Sidney 


State University — 
Tiffin 


Do 


Toledo 


Upiwr Sandasky — 
Washington C.H... 
W anseon 


Waverly 


Westerville 
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annual range oftemperatttre, etc, — Continued. 



Jaly. 


Augasi. 


Septem- 
Der. 


October. 


Novem- 
ber. 


Decem- 
ber. 


i 

a 


Authority. 


























i 


i 


• 


J 


■ 


• 


• 

a 


• 

5 


• 

.s 


• 

a 


.2 


• 


• 

a 




» 





» 








1^ 





1^ 
















< 




o 













04 


eo 


88 


55 


84 


41 


78 


32 


67 


23 


60 


12 


88 




95 


60 


99 


52 


87 


36 


77 


24 


68 


14 


f5 


12 


103 


IT. S. poBt hospital. 


94 


60 


92 


50 


78 


40 


70 


25 


68 


4 


53 i— 6 


108 


J. M. Patrick. 


90 


58 


87 


48 


79 


40 


72 


24 


70 


9 


52 


Zero 


100 




95 


57 


89 


45 


75 


33 


69 


23 


67 





54 


—10 


113 


E.B.Bartlett. 


98 


61 


91 


51 


83 


39 


77 


22 


70 


16 


66 


1 


105 


L. D. Cummings. 


96 


58 


88 


46 


83 


34 


t>9 


22 


02 


5 


48 


—14 


118 


TJ. 8. poat hospital. 


95 


69 


89 


44 


87 


34 


70 


24 


71 


16 


53 


3 


100 




90 


62 


86 


55 


78 


42 


74 


33 


05 


24 


58 


—13 


103 


S. B. Strong. 


103 


40 


93 


28 


82 


17 


83 


6 


69 


7 


46 


— 4 


123 


Tbomas Birt. 


93 


67 


92 


45 


84 


34 


80 


28 


63 


15 


55 


6 


102 


U. S. post hospital. 


88 


69 


83 


57 


78 


38 


78 


28 


63 


17 


50 


8 


92 


Prof.O.R.Wmi8. 










98 
94 


86 

40 


92 
84 


34 
30 


76 
74 


25 
22 


6S 
63 


14 
16 


"94' 


Prof. J. W. Gore. 


162' 


"60 " 


"95* 


"53' 


«^h ^m ^^ ^k V «^ V 9 w 9 ^^M ^^ ^^ ^^ ^ 


89 


70 


83 


65 


84 


53 


80 


42 


73 


39 


65 


24 


69 




91 


60 


88 


40 


87 


39 


79 


31 


72 


12 


65 


14 




Dr. C. F. McGabon. 


au7 


C63 


i97 


K80 


•'94 


d44 


88 


'46 


72 


"31 


66 


'19 


"*92" 




95 
93 


48 
68 


84 

88 


49 
60 


85 

82 


41 
39 


77 
74 


33 
35 


67 
64 


16 
20 








Dr. R. L. BealL 


54' 


'19" 


"'02' 


Dr. L. R. Standenmayer. 


103 


66 


92 


62 


92 


40 


82 


34 


71 


25 


66 


15 


95 




101 


73 


91 


60 


98 


43 


88 


36 


70 


27 


69 


16 


95 


Thomas C. Harris. 


103 
9) 


58 
68 


'91 
90 


59 

59 


94 
80 


35 
40 
















Prof. T. J. Norcom. 


"so" 


"39 


"76' 


'25' 


"eo 


"20 


""si' 


^^ ^" ^^^ ^* » ^^^ w ^^ w ^^ V ^^^b ^m^^ ^LAA # 


99 


70 


88 


54 


90 


40 


80 


35 


70 


iO 


60 


16 


93 


W. A. Eliason. 


102 


03 


93 


55 


95 


40 


86 


35 


70 


26 


67 


17 


93 


E. V. Zoeller. 


102 
lu3 


64 
69 
























Prof. W. G. Simmous. 


"94 


"50' 


"95' 


"46' 


"87 ' 


"si 


'73 


"25' 


"«i" 


'u 


"93" 


Mr. T. A. Clark. 


100 


66 


95 


56 


91 


42 


85 


35 


74 


20 


67 


10 


85 




98 


58 


95 


45 


90 


35 


79 


21 


64 


4 


54 


4 




Prof. C. S. Howe. 


97 


58 


94 


46 


00 


35 


80 


18 


65 


1 


53 


'-1 


"ioo" 


S. M. Painter. • 


99 


54 


96 


42 


SA 


32 


79 


18 


63 





50 


105 


C. F. Stokey. 


101 


63 


100 


54 


93 


40 


81 


20 


74 


8 


59 


1 


106 




99 


60 


95 


40 


91 


32 


79 


21 


70 





56 





103 


E. T.M.Williams. 


95 


60 


94 


47 


93 


36 


81 


24 


07 


6 


57 


5 


lOL 




96 


60 


94 


46 


93 


36 


81 


24 


67 


6 


57 


5 


102 


G. A. Hvde. 


105 


63 


106 


54 


102 


40 


84 


25 


60 





56 


- 3 


122 


John "SV". Haromitt. 


99 


62 


98 


50 


91 


35 


80 


22 


70 


1 


5fi 


— 4 


109 


Prof. A. D. Morrill. 


100 


61 


97 


42 


93 


36 


83 


20 


7t 


3 


57 


1 


105 




102 


!!i 


99 


43 


83 


31 


81 


20 


70 


— 2 


56 


— 2 


110 


Mrs. Edith E. L. Boyer. 


100 


55 


97 


44 


94 


35 


84 


21 


68 





50 , 4 


115 


Cbailea W. Goodspeed. 


99 


50 


9G 


37 


92 


30 


81 


14 


57 


— 5 


55 4 


117 


S. M. Lnther. 


103 


62 


102 


40 


98 


34 


S.i 


21 


74 





55 


2 


110 


Dr. Tbomas W. Gordon. 


95 


58 


93 


46 


88 


31 


77 


22 


67 


4 


55 


— 2 


107 


Charles L. Katzenberger. 


100 


57 


90 


44 


94 


33 


82 


17 


74 


7 


63 


3 


103 


James BmU. 






06 


52 


90 


30 


77 


21 


62 


:i 


53 


4 




Prof G H CnltoTi 


m 


"'60 


102 


60 


96 


3G 


I 1 

80 


20 


72 


%0 

— 1 


58 


— 4 


"iiV 


Dr. J. B. Owsley. 


96 


6:> 


95 


45 


92 


35 


80 


20 


65 


13 


54 


7 


... . 


E. C. Wade. 


104 


60 


101 


41 


97 


37 


90 


15 


72 





58 


1 


117 


Dr. James Little. 


102 


59 


90 


4-2 


07 


35 


83 


15 


72 


4 


58 


3 


107 


C. H. Morris. 


100 


60 


96 


46 


94 


38 


^0 


17 


74 


10 


59 


5 


105 


Prof.T.D.Biscoo. 


too 


5i 


95 


43 


89 


20 


77 


22 


66 


11 


52 2 


111 


Dr.T. C. Hunter. 


103 


56 


9S 


, 43 


89 


31 


SO 


12 


71 


7 


56 


3 


115 


Joseph A. Hook. 
C. W. Williamson. 


105 


55 


97 


42 


91 


29 


79 


21 


65 


2 


54—5 






. . . . 




41 


85 


32 




15 







j 4 




Dr A M Boern 


"m 


58' 


ioo' 


44 


.94 


35 


"83' 


20 


"g8 


1 


*5a' — 1 


"112" 


H. D. Gowey. 


98 


57 


97 


44 


91 


29 








2 


56 







Prof. F. T. ttewett 


101 


42 


99 


33 


95 


23 


"si' 


"is' 


"m 


7 


56—8 


'i22' 


Mr. L. E. Hitchcock. 


106 


60 


104 


47 


97 


36 


83 


18 


68 


10 


58 


5 




Dr. D. N. AUard. 


101 


59 


90 


47 


94 


3g 


82 


20 


75 


6 


62 





"97" 


Dr. D. B. Cotton. 


100 


58 


98 


4L 


89 


33 


80 


12 


70 


4 


56 


4 


104 


Joel Hall. 


99 


58 


98 


46 


90 


33 


78 


20 


64 


— 4 


53 


3 


107 


Peter Bowman. 


98 


63 


97 


50 


95 


42 


85 


24 


69 


4 


58 


1 


106 




100 


60 


97 


44 


92 


31 


80 


25 


69 


3 


55 


u 


118 


Ed. Pence. 


102 


54 


101 


39 


92 


83 


82 


16 


71 


- 8 


55 


— 1 


113 


Mo»es Craig. 


102 


6J 


98 


45 


90 


34 






..... 


...„ 


1 




B. J. Thompson. 


102 


66 


98 


48 


92 


35 


"83' 


"25" 


'67' 




52 


3 


"iio 


Kev. T. H. Sonedeckor. 


99 


52 


96 


47 


93 


34 


81 


21 


66 


11 


58 


2 


109 




99 


57 


95 


42 


91 


34 


81 


22 


68 


- 1 


54 





1C9 


Dr. A.Billhardt. 






101 


43 


96 


33 


82 


20 






55 


u 




Xl TT AT ATTAir 


ioi' 


"47* 


100 


39 


95 


25 


83 


15 


'68* 


"s 


58 


— 4 


"i2i" 


Thomas Mikesell. 


102 


57 






95 


31 


82 


12 


70 


2 


58 







11 W^ OvftrmaTi 














80 


17 


68 


— 8 


54 


-1 




Prof. John Haywood. 
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Table of maximum and minimum temperature and 



Stationii. 


Character 
of stations. 


• 


February. 


March. 


• 

April 


May. 


June. 




i 

o 
65 

"eo' 

63 

56 
69 


.9 

o 
11 

-"9' 
-11 

30 
22 


■ 

s 


62 

"62" 
62 

56 
69 



12 

"io" 

8 

6 
12 


• 

s 



70 
63 
66 
03 

72 

80 
66 
74 
67 
72 
61 
69 
72 
66 
64 
67 
75 
81 

73 
50 
54 




15 
JO 
13 
11 

31 
25 
30 
31 
32 
31 
15 
13 
23 
17 
26 
31 
31 
29 

20 

19 

5 


• 



90 
85 
80 
86 

75 
83 
61 
60 
66 
68 
74 
76 
76 
76 
76 
69 
69 
77 

80 
81 
74 


• 



24 
20 
24 

18 

36 
25 
35 
40 
28 
30 
18 
14 
26 
26 
18 
30 
31 
28 

28 
28 
20 


i 


• 

.9 


• 



93 

89 
92 
92 

98 
103 
84 
67 
92 
90 
90 
94 
90 
86 
92 
97 
96 
97 

94 
94 
94 

89 


3 




Ohio— ^ontinned. 

West Milton m 


V.O. 

S. W. S. 

V.O. 

aw.s. 

v.o. 
s.s. 
s.s. 
v.o. 
v.o. 
v.o. 

S.S. 

M.P. 

S.S. 

v.o. 
s.s. 
v.o. 

S.S. 
S.S. 

v.o. 
v.o. 
v.o. 
v.o. 
v.o. 
v.o. 
v.o. 

S.S. 

v.o. 
v.o. 
v.o. 
v.o. 
v.o. 

S.S. 

v.o. 

S.S. 

v.o. 

v.o. 

v.o. 

v.o. 

v.o. • 

v.o. 

v.o. 

S.S. 
N.E.M.S. 

S.S. 
N.E.M.S. 
N. £. M. S. 
N.E.M.S. 
N.E.M.S. 
K.E.M.S. 

s. w. s. 
v.o. 

S. \j, s. 

s. w. s. 

8.W.S. 

8. W. S. 

S. W. S. 

S.S. 

s. w. s. 

S.S. 

s. w. s. 

S.W.S. 

v.o. 
s. w. s. 
s. w. s. 

v.o. 

v.o. 

S.W.8. 

s. w. s. 

s. w. s. 
v.o. 










53 
49 
45 

40 

50 
38 
46 
45 
49 
46 
26 
24 
25 
36 
31 
62 
44 
30 

46 
49 
60 
46 




Wooater 


91 
86 
89 

98 
101 
86 
85 
96 
96 
89 
94 
93 
90 
92 
96 
90 
102 

93 
89 
91 
88 


44 
46 
38 

42 
27 
36 
44 
32 
30 
14 
12 
24 
30 
20 
88 
34 
32 

46 
48 
49' 
39 




Yellow Springs 

YonngBtewn 

Oregon: 

Albany ;.... 








A.AtoriA .. 




Bandon 


56 
54 

47 
49 
54 
J58 
45 
51 
64 
58 
58 

62 
53 
62 
68 


27 
28 
30 

- 3 

- 1 
il6 

14 
2 
27 
29 
23 

1 

- 2 
-14 

- 3 


58 
55 
62 
40 
39 
64 
46 
48 
56 
63 
70 

68 
58 
Gl 
61 


18 

6 

6 

-15 

—16 

— 1 

— 2 

— 6 
5 
9 
7 

16 

14 

2 

12 




Eola 




Bast Portland 

Klamath, Fort 

Do 




Linkville 




La Gmndo 




Lakeview 




Mount Angel 

Portland 




Sosebnrgh 




PennsylTania: 

Aitoona ^ 




Betlilehem 




Blooming Grove 

Catawissa 




Corrv 












Drifton 


60 
49 
64 
61 
44 
61 
54 
58 
66 
59 
68 
55 


- 7 
-18 

- 4 
3 

-12 

2 

-12 

- 5 
8 

-12 
4 
1 


57 
48 
64 
58 
54 
63 
60 
59 
66 
66 
67 
56 


4 
- 1 

8 
13 

6 
14. 

8 

9 
18 

3 
15 

9 


56 
53 
68 
62 
54 
48 
58 
59 
54 
65 
68 
47 


7 
- 4 
12 
20 
10 
20 
12 
17 
22 
12 
15 
13 


78 
63 
72 
8L 
76 
84 
78 


17 
10 
17 
30 
10 
29 
18 


87 
89 
86 
84 
86 
83 
90 


36 
33 
43 
51 
44 
52 
50 


93 
89 
85 
90 
87 
88 
92 
88 
93 
88 
94 
87 


44 
40 
52 
54 
46 
58 
50 
60 
53 
52 
52 
43 




Dyberry 




Erie 




Fallsineton 




Franklin 




Uermantown 

Grampian Hills 

Meadville 




Philadelphia 

Philipsbnrgh ,. 

Pitteoargh 


84 
76 
84 
80 


28 
22 
24 
22 


88 
85 
p5 
83 


49 
51 

47 
42 




Quakersto wn 

xleading... 




state CoUege 

Wellsboroagh 

Wilkes Barre 


58 
45 
60 
62 
57 

56 
50 
53 
50 
52 
58 
57 
54 

69 
72 
6S 


- 7 
-14 

- 2 
2 

-10 

2 

- 2 

- 3 

2 

- 2 

- 7 
-10 

10 
16 
12 


63 
50 
54 
63 

47 

54 
49 
51 
49 
48 
54 
51 
46 

73 
75 

74 


8 

8 

10 

14 

12 

12 
6 
6 
8 
6 
7 
2 
3 

28 
30 
32 


60 
65 
52 
50 
52 

54 
53 
57 
51 
59 


11 
10 
13 
16 
12 

17 
13 
13 
16 
11 


79 
76 

83 
82 
77 

67 
71 
77 
73 
84 
77 
84 


17 
15 
18 
25 
21 

25 
24 
23 
24 
22 
24 
22 


88 
90 


41 
40 


89 
92 
93 
90 
88 

80 
82 
84 
78 
96 


45 
48 
45 
49 
56 

49 
45 
46 
47 
46 




Westchester 

Wysox 


84 
86 

77 
78 
81 
74 
92 
88 
90 
83 

92 

89 

«91 


45 
47 

44 

41 
40 
44 
40 
44 
37 
36 

67 

55 

«60 




Bhode Island : 

Block Island 

Bristol 

Narragansett Pier.. 

Newport 

Olneyville 




Providence 




Do 

Woonsocket 


58 


10 


96 
89 

100 
101 
98 
99 
107 
102 
103 

too 

104 

102 

103 

n03 

93 
103 

98 
112 

99 
104 
103 

94 
96 


42 

47 

56 
52 
50 
64 
50 
56 
50 
57 
50 
54 
51 
•»53 
58 
51 
58 
50 
52 
52 
62 

51 
55 




South Carolina: 

Abbeville 


76 
77 
75 
76 
81 

• 


28 
30 
31 
34 
28 


87 
89 
87 
83 
94 


32 

34 

36 

38- 

31 




Aiken 




Anderson 




Bolfast 




BennettsTille 

Blackvllle 






75 


29 


96 
94 
94 
89 
94 


48 
43 
49 
55 
46 




Brewer Mine 












26 
34 
27 


^93 
85 
90 


k29 
33 




Charleston 


70 
73 


17 

7 


80 

74 


34 
26 


80 
79 




Chera w 




Columbia 




Florence 


72 

'"67" 
70 


"ii 

14 


75 

"71' 
76 


29 

■ • ■ • 

31 
31 


78 

■72' 
77 
76 
62 
75 
80 


28 

"29' 
30 
30 
33 
29 
24 


89 

"'82" 
90 
85 
91 

,87 
94 


30 

"32' 
32 
34 
44 
30 
28 


93 
92 
83 
90 
86 
93 
86 
95 
91 

87 
87 


•60 
48 
66 
49 
60 
47 
62 
62 
48 

66 
64 




Hardeeville 




Kirkwood 




Marion 




Newberry 




Spartanburgh 

Statesbnrgh — .... 

W innsborough 

Yamassee 


46 
71 


31 
12 


71 
74 


28 
31 














Tennessee: 

Andersonville 

Ashwood.. 


65 
68 



3 


66 
71 


22 
24 


73 
73 


22 

28 


87 
83 


21 
34 
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average range of temperature, etc, — ContiDued. 



July. 


Aagost. 


Septem- 
ber. 


October. 


Novem- 
ber. 


Decem- 
ber. 


• 


Authority. 


























OS 

a 
a 




« 



•mm 


• 

s 


••5 


• 

a 






• 

.3 


• 

is 


• 


i 


• 

a 

•*4 




1^ 
O 


1^ 
O 

















1^ 









1^ 






< 








108 


62 


104 


47 


97 


33 


79 


26 


70 





50 


- 2 




Luke S. Motte. 


100 


56 


96 


39 


88 


31 


so 


16 




- 6 




1 




Dr. 0. N. Stoddard. 


99 


58 


96 


40 


92 


30 


79 


19 


"69' 


- 2 


"54' 


- 3 


"\h% 


Charles W. Rice. 


98 


52 


93 


39 


89 


28 


84 


14 


69 


5 


63 


2 


100 


^ A. G. Frost. 


92 


5i 


94 


50 


89 


40 


78 


28 


61 


22 


53 


28 


92 


John Briggs. 


103 


38 


94 


40 


94 


34 


87 


28 


78 


16 


58 


17 


91 




75 


44 


77 


48 


80 


47 


71 


42 


60 


30 


55 


32 






66 


38 


69 


46 


7L 


37 


•86 


•38 


63 


28 


56 


32 


""is" 


Greorge Bennett. 


88 


51 


80 


50 


86 


39 


70 


32 


59 


22 


51 


26 


90 


Thomas Pearce. . 


92 


40 


90 


40 


90 


38 


72 


30 


58 


22 


54 


28 


90 


Dr. G-eoige TTlgg. 


92 


26 


87 


27 


84 


12 


77 


12 


64 


2 


49 


4 


107 




94 


25 


90 


26 


87 


13 


82 


11 


70 


2 


57 


3 


110 


U. S. post pospital. 


95 


38 


90 


32 


84 


28 


80 


22 


66 


7 


48 


14 


96 




88 


41 


89 


41 


82 


33 


77 


28 


66 


1 


49 


9 


92 


Kev. J. K. Bomig. 


93 
93 
93 


42 

51 
46 


90 
94 
90 


41 
50 
46 






•76 
82 
75 


•25 
26 
33 


•74 


•12 


48 


13 


99 




"*89' 
87 


"46 

40 


Rev. F. Barnabas Held. 


"68* 


"25" 


"57" 


"29' 


' "96' 


^fcw^^ • • ^fc • ■^■^■™* **•• n^V^PVf ^^^\j^%Jm% 


93 


40 


89 


45 


95 


36 


82 


26 


69 


20 


68 


26 


95 




102 


61 


95 


44 


83 


36 


79 


22 


69 


18 


60 


10 


101 


Charles B. Dudley. 


100 
98 


68 
64 


92 
89 


62 
49 


84 
85 


34 

28 


82 

82 


23 
17 


68 
66 


19 
14 








Lerch and Rice. 


"57 


""3 


"in 


John 6rath\rohl. 


96 


55 


86 


44 


82 


85 


80 


18 


71 


16 


56 


10 


•••«•• 


William G. Yet ter. 


97 


42 


98 


38 


92 


24 


83 


15 


66 


13 


54 


2 





William Loveland. 


98 


53 


87 


40 


83 


32 


80 


18 


68 


6 


57 


1 


105 


H. D. Miller. 


93 


50 


86 


38 


78 


27 


77 


14 


65 


8 


62 


- 6 


111 


Theodore Day. 


92 


58 


94 


47 


92 


3d 


79 


26 


70 


14 


58 


8 


98 




94 


67 


86 


54 


85 


41 


79 


29 












Milnor Gillinghara. 
Joseph Bell. 
Thomas M.eehan. 


95 


^* f 

56 


90 


40 


84 


26 


76 


16 


"68 


"io 








96 
100 


68 
62 


90 
90 


54 

50 






80 
78 


28 
10 


68 
70 


21 
12 


"56" 
50 


"io 

6 


"m" 


"'so' 


"36 


Nathan Moore. 






92 


60 


02 


49 


74 


36 






52 


16 




J. H. Montgomery. 


*i66' 


"68 


90 


56 


86 


42 


84 


31 


"76' 


"25' 


59 


14 


""92' 


91 


66 


85 


41 


82 


24 


78 


10 


64 


10 


58 





103 


L. Ray Morgan. 


100 


60 


93 


46 


92 


86 


80 


20 


74 


14 


62 


8 


97 




90 


60 


86 


44 


84 


33 


82 


23 


67 


18 


68 


3 


89 


J. L. Heacock. 


^92 


«69 


83 


56 


79 


42 


71 


26 


66 


20 


58 


12 


•«•••• 


C. M. Deohant. 


97 


56 


90 


40 


.82 


32 


78 


12 


70 


8 


62 


3 


104 


William Frear. 


96 


56 


02 


40 


78 


32 


80 


15 


71 


1 


60 


8 


110 


Hiram D. Deming. 


99 


68 


91 


42 


84 


31 






72 


13 


54 


6 




Rev. F. R. Hodge. 
Dr. Jesse C. Green. 


93 


61 


86 


61 


84 


37 


"si 


"26 


66 


20 


67 


11 


'"94' 




























Charles Beecher. 


83 


59 


82 


49 


74 


47 


70 


36 


60 


20 


68 


13 


82 


^^ «ASWK ^^^VV ^L* Vy*^^^**%y * • 


88 


6L 


87 


50 


76 


38 


71 


27 


62 


14 


55 


7 


90 


N. G. Herreshoffi 


90 


58 


85 


48 


75 


35 


75 


28 


65 


16 


68 


7 


93 


' 


87 


62 


84 


51 


76 


42 


70 


30 


63 


10 


56 


8 


87 


T.Dnnn. 


98 


60 


92 


40 


86 


36 


80 


26 


75 


14 


60 


5 


96 


C. H. Cannon. 


94 


63 














66 


11 


56 


7 




City Engineer's Office. 


95 

97 








"so* 

80 


*32' 
33 


"76' 
76 


"24' 
24 


67 
65 


12 
13 


65 
57 


4 

4 


.«•••• 


D. W. Hovt. 


"62 


"96 


"49* 


A. Wagner. 


102 


67 


94 


54 


03 


42 


84 


38 


72 


19 


'65 


f2l 


92 


J. C. Klugh. 














»82 


HI 


77 


23 


69 


23 




Dr. W. H. Geddmgs. 


98 


66 


"88 


53 




















Del Kemper. 
Piiickney Brown. 
J. H. Wells. 


98 


74 


95 


66 


' • B « * 








"73' 


''25* 


"76' 


'28 




108 
102 


64 
65 


93 
99 


54 
57 




















"93' 


"46* 


"83 


"36" 


"76* 


"26* 


"72" 


"22 




S. S. Turner. 


104 


65 


98 


53 


98 


39 


87 


35 


75 


22 


67 


18 




N. Neilsen. 


98 


70 


»S 


67 


90 


49 


88 


43 


77 


28 


73 


29 


"83' 




108 


64 


95 


63 


93 


37 


86 


36 


77 


23 


68 


18 


97 


W.R. Godfrey. 


104 


67 


95 


56 


96 


43 


85 


36 


77 


23 


67 


23 






105 
103 


62 
67 


98 
100 


64 
66 


96 
98 


88 
i2 


86 
88 


35 
37 


77 
79 


26 
23 








Prof. H. W alshe. 


"73" 


"21 




VV. J. Evans. 


95 


72 


87 


68 


83 


40 


77 


34 


64 


23 


58 


10 


"83' 


Colin Macrae. 


103 


66 


95 


55 


94 


41 


84 


37 


«76 


S26 


61 


31 


89 


S. H. Price, B.G.Gregg, Ph. D. 


98 


72 


















65 


24 




VV . G. Petersen. 


107 


60 


"94" 


'"49' 


"94 


"45' 


"ii 


"26" 


"76" 


"14* 


76 


19 


"98* 


John F. Bayerly. 


103 


67 


'92 


67 


93 


43 


84 


38 


76 


24 


67 


23 


91 


W. W. Anderson, M. D. 


104 


65 


94 


62 


95 


88 


87 


34 


76 


18 


69 


19 




James Pagan. 


102 


65 


99 


63 


95 


49 


86 


48 


78 


38 








M. Wingard. 
J. K. Wallace. 


^^rAtf 




100 
08 


53 
55 


95 
97 


34 
45 


80 
83 


26 
28 


74 
73 


12 
13 


65 
60 






95 


97 


"70' 


Rev.C.F.WilliAms. 
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Table of maximum and minimum temperature and 



Stations. 



TenneMee— Continued. 

Austin 

Beech Grove 

CareyviMe 

Chattanooga 

Cookeville 

Covington 

Farmingdalo 

Fayetteville 

Florence Station 

Fostoria 

Greenville 



Grief 

Hohenwald . 
KxMxville... 
McKenzie^. 
Manchester. 
Memphis ... 

Milan 

Nashville... 
Paxksdlle . . 
Biddleton . . 
Bogersville . 
Savannah... 

Trenton 

Waverly 



"Waynesborouxh . . . 
Texas: 

Abilene 

Austin 

Brownsville 

Cleburne 

Concho, Fort 

Corpus Christ! 

Davis, Fort 

Elliott, Fort 

El Paso 

Do 

Galveston 

McIntoAh, Fort 

Midland 

NewUlm 

Palestine 

Ringgold, Fort 

B'o Grande City... 

San Antonio 

Silver Falls 

Utah: 

Blue Creek 

Corinne 

Frisco 

Kelton 

Ogden 

Promontory 

Salt Lake City 

Terrace 

Vermont : 

Brattleborough 

Burlington 

Charlotte 

Chelsea 

Guilford Centre 

Jacksonville 

Lunenburgh 

Marlborough 

Ifewport 

Northfield 

Strafford 

Towns^/^nd 

Vernon 

Windsor 

Woodstock 



Character 
of staticm. 



V.O. 

S.W.S. 
S. iV . S. 

S.S. 
S.W.S. 

S. w. s. 
s. w. s. 

S.W.S. 
S. W. S. 

s. w. s. 

S. W> S( 
8. W. S. 

S. w. s. 

s.s. 

S.W.8. 
S.W.S. 

S.S. 

V.O. 

S.S. 
S.W.S. 
S. W. S. 
S.W.S. 
S.W.S. 

s. w. s. 
s. w. s. 

s. w. s. 

S.S. 
V.O. 

S.S. 
V.O. 
M. P. 

S.S. 

S.S. 

S.S. 
R.R. 

S.S. 

S.S. 
M.P. 
V.O. 
V.O. 

S.S. 
M.P. 

S.S. 

S.S. 
V.O. 

R.R. 
R. R. 

S.S. 
R.R. 
R. R. 
R.R. 

S.S. 
R.R. 

V.O. 
N.E.M.S. 

V.O. 

V.O. 
N.E.M.S. 
N.E.M.S. 
N.E.M.S. 

V.O. 
N.E.M.S. 

V.O. 

S.S. 

V.O. 
N. E. M. S. 
N. E. M. S. 
N. E. M. S. 
N. E. M. S. 



January. 



rs 

^ 



O 

71 
70 
64 
70 
61 
68 
08 

'eo' 

68 
.68 

69 
72 
69 
68 
68 
72 
70 
70 
69 
73 
61 
69 
68 
70 

70 

83 
81 
88 
82 
85 



73 
73 
65 
70 
75 
8t 
79 
81 
78 
93 
90 
81 
78 

49 
50 
52 
50 
54 
48 
52 
44 

46 
46 
49 

50 
40 

'55 
49 
50 
41 



42 

46 

48 



a 



2 

4 
6 
7 
2 
4 

- 2 

> « • > 

4 
3 
2 

5 
2 
5 
2 
4 
4 
1 

- 2 
8 
4 

5 
1 
1 

8 

6 

17 

28 



5 



16 

— 4 
15 
18 
24 
18 

7 
16 
11 
23 
25 
17 

— 5 

15 
7 

11 
8 

11 


12 

20 

—22 
—18 
—17 
—17 
-20 

—23 
—25 

— 8 
-36 



February. 



i 



—24 
—33 



o 

75 

75 

70 

74 

68 

73 



72 
73 
68 
70 

73 
76 
73 
74 
72 
74 
75 
75 
71 
76 
66 
74 
72 
74 

70 

81 
80 
81 
76 
84 
86 
82 
77 
82 
72 
75 
86 
79 
81 
81 
98 
96 
84 
81 

48 
47 
55 
52 
64 
49 
53 
38 

45 
46 
•40 
43 
39 

'47' 
42 
42 
36 



40 
50 
44 

47 



14 



o 

26 
25 
27 
27' 
20 
26 



27 
26 
25 
20 

21 
20 
22 
24 
20 
26 
24 
23 
26 
24 
25 
25 
23 
22 

26 

11 
30 
40 
15 
14 
38 
21 
3 

30 
21 
47 
37 
15 
27 
23 
39 
41 
28 
14 

19 
10 

8 
12 
19 

5 
13 
20 

— 6 

- 3 
-^6 
-10 

-12 

-12 
rl8 

- 3 
-20 



-12 

- 1 

- 6 

-14 



March. 






75 
74 

72 
76 
70 
73 
74 
76 
72 
70 
74 

76 
74 
76 
72 
72 
77 
77 
77 
77 
74 
68 
75 
73 
76 

72 

91 
89 
88 
85 
95 
90 
82 
83 
94 
87 
79 
92 
90 
91 
85 
100 
96 
93 
88 

78 
72 
66 
67 
78 
80 
74 
60 

48 
48 
44 
48 
44 

"'53 
46 
44 
44 
45 
42 
51 
46 



.9 



o 

24 
25 
20 
25 
26 
31 
19 
26 
28 
24 
18 

25 
18 
22 
28 
19 
30 
27 
24 
24 
h 23 
20 
26 
28 
24 

26 

34 
36 
47 
21 
34 
46 
25 
24 
40 
29 
46 
44 
28 
41 
34 
43 
46 
39 
25 

32 
30 
26 
24 
26 
20 
28 
30 

- 5 

- 2 

- 4 

- 6 

- 8 

-17 
-12 

-20 
-15 

- 6 
10 

- 8 



April. 



9 



o 
90 



84 
89 
86 
84 
83 
86 
86 
83 
83 

90 
90 
89 
88 
85 
87 
90 
89 
87 
89 
85 
89 
85 
90 

80 

99 
96 
92 
90 

101 
88 
86 
90 
92 
90 
81 

101 
98 
93 
88 

107 

10 i 
95 
95 

78 
77 
72 
80 
86 
78 
81 
68 

71 
78 
65 
66 

58 

"76 
62 
60 
65 
68 
60 
67 
65 
69 






o 
32 



30 
34 
80 
40 
26 
33 
37 
28 
26 

30 
24 
29 
33 
28 
38 
30 
32 
29 
30 
31 
30 
30 
33 

30 

38 
44 

51 
28 
34 
46 
35 
129 
48 
35 
51 
45 
36 
43 
40 
45 
48 
37 
26 

33 
S2 
21 
28 
22 
25 
27 
36 

7 
17 
14 
11 
14 

'"4 

8 

15 

- 4 

- 1 
12 
20 
19 

7 






May. 






90 
88 
84 
90 
89 
88 
87 
88 
87 
84 
88 

89 
90 
88 
90 
87 
90 
91 
89 



89 
88 
89 
88 
91 

90 

100 

100 
91 
92 

101 
96 
91 
92 

100 
97 
87 

104 



95 
92 
112 
108 
97 
98 

99 
91 
82 
92 
101 
98 
93 



91 
90 
84 
89 
78 
82 
86 
82 
79 
85 
84 
84 
93 
90 
88 



.s 



o 

56 
58 
56 
53 
50 
55 
44 
59 
59 
48 
46 

53 
54 
52 
56 
55 
54 
55 
50 



52 
51 
58 
54 
55 

56 

45 
51 
56 
50 
43 
67 
43 
39 
64 
41 
67 
55 



51 
46 
54 
57 
47 
37 

36 
35 
24 
35 
35 
24 
31 



36 
37 
38 

!? 

46 
30 
38 
45 
40 
29 
36 
41 
40 
33 



June. 



1^ 



100 
96 
91 
98 

100 
01 
96 
99 
95 
90 
92 

96 
98 
96 
98 
96 
97 
99 
96 
93 
98 
93 
99 
93 
96 

92 

101 

102 

91 

94 

107 

95 

93 

94 

108 

101 

88 

103 

102 

97 

95 

104 

101 

101 

97 

104 
94 
89 
98 
98 
97 
97 

100 

03 
89 
87 
88 
78 
83 
92 
86 
87 
90 
88 
88 
93 
90 
92 
95. 






59 
59 
54 
53 
5U 
61 
45 
60 
61 
48 
48 

56 
46 
51 
50 
57 
56 
49 
52 
52 
62 
6.S 
58 
47 
54 

50 

60 
66 

es 

64 
64 
70 
55 
57 
80 
52 
68 
67 
65 
65 
61 
64 
67 
64 
56 

38 
51 
42 
46 
51 
20 
44 
.52 

40 
43 
51 
57 
47 
48 
34 
63 
4C 
62 
40 
48 
58 
48 
43 
44 
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annual range of temperature, etc, — CoDtinued. 



July. 


Angnat. 


Septem- 
ber. 


October. 


Novem- 
ber. 


Decem- 
ber. 


£ 






























•a 


Anihority. 
































q 


i 


.3 


i 


• 


• 

s 


a 


■ 

M 

e3 


m 

•#4 


s 


c 

•^ 


a 
a 






o 


% 


i» 





^ 








1^ 


^ 


13^ 





> 



< 












•0 


















lOI 


74 


103 


64 


99- 


42 


86 


28 


76 


14 


66 


8 


101 


P.B^Callionn. 




100 


70 


98 
91 
96 


57 
54 

58 






90 

. 78 
84 


26 
30 
32 


75 


15 


65 


10 




A/B. BnbertBon. 
David Hart. M.D. 




"'88* 
95 


"44 
41 




"oo 


"iH 


•'76* 


"ie' 


'60 ' 


"is" 


'""92" 




100 


62 


95 


60 


95 


60 


78 


26 


80 


10 


60 





100 


H. C. Taylor, Rutledge Smith. 


94 


68 


94 


60 


94 


50 


85 


31 


73 


17 


60 


14 


90 


James 1. Hall. 




1 98 

100 


56 
70 


96 
98 


48 
60 




















Lewie Boynton. 
John C. Diemer. 




"ioo' 


**4«" 


"83" 


"29' 


"75" 


"12' 


"m" 


"9 






98 


72 


98 


62 


94 


46 


81 


31 


74 


16 


58 


13 


"92* 


C. F.Vanderford. 




91 


61 


92 


48 


90 


38 


78 


29 


70 


10 


64 


8 


89 


Charles Foster. 




96 


67 


93 


49 


90 


36 


79 


28 


76 


10 

t 


61 


10 


94 


H. C. Farnaworth, W. 
Brown. 


H. 


98 
100 


66 
64 


95 
101 


54 

48 






81 
83 


29 
22 


75 

75 


10 
10 


61 
62 


12 

8 


""99' 


J. F. Cowden. 
B. Dowuer. 




166* 


"36 




100 


65 


94 


5^ 


94 


38 


82 


28 


73 


15 


64 


14 


95 






97 


67 




V 


102 


40 


88 


28 












C. Hawlcins. 
Wiley Hickerson. 




















"iHi 


'*67' 


"98' 


"59 


"99' 


"49" 


"88" 


"33" 


"76" 


"is" 


"62" 


"il' 


"95' 




10 L 


63 


102 


55 


100 


44 


87 


26 


77 


11 


61 


11 


101 


Dr. M. D. L. Jordan. 




98 


66 


99 


68 


99 


64 


8J 


27 


( 75 


10 


59 


6 


101 






98 
99 


65 
69 


93 
101 


52 

67 


95 

98 


36 
88 






' 74 
73 


13 
13 


64 
63 


15 

8 


""97" 


J. C. Williamson. 
S. ?. FergusBon. 
8. M. Miller, M.D. 




"84 


"24' 




97 


68 


92 


57 


89 


38 


78 


33 


69 


10 


62 


10 


97 




98 
98 


68 
63 


101 
97 


54 
54 










75 
74 


10 
16 


64 

61 


7 
11 


"*96* 


H. R. Hinckle. 
A. S. Cnrrey. 




"95' 


'44' 


"si" 


"26* 




99 


71 


99 


69 


97 


43 


83 


24 


69 


18 


58 


9 


98 


Levi McCallum, R. T. Shan- 


95 

• 


70 


96 


56 


97 


42 


87 


27 


76 


16 


60 


10 


89 


HOD. 
0. Bnchanan, M. D. 




101 


65 


98 


63 


93 


49 


90 


3i 


80 


13 


69 


11 


95 






104 


71 


101 


71 


96 


52 


90 


41 


79 


33 


76 


22 


87 


Oscar Samostz. 




92 


65 


93 


71 


90 


63 


86 


50 


80 


40 


79 


26 


60 






98 


70 


97 


66 


90 


50 


88 


35 


80 


14 


74 


10 


98 


Dr. T. C. Osbom. 




106 


68 


103 


63 


98 


45 


92 


34 


83 


19 


73 


12 


102 


U. S. post hospital. 




9J 


72 


91 


72 


88 


67 


84 


40 


77 


33 


76 


24 








91 


57 


93 


56 


86 


48 


87 


34 


75 


27 


68 


1 


""93' 






99 


60 


98 


50 


95 


39 


89 


25 


79 


- 5 


62 


— 4 


104 






204 


68 


98 


78 


101 


68 


90 


36 


74 


26 


67 


5 


103 


Sonthem Pacific R. R. 




103 


62 


102 


01 


92 


52 


94 


35 


77 


24 


69 


— 2 


105 






93 


67 


91 


71 


88 


57 


84 


48 


76 


37 


74 


29 


70 






103 


70 


100 


71 


96 


55 


90 


42 


81 


37 


79 


25 


86 


IT. S. post hospital. 




103 


71 


102 


60 


95 


42 


90 


41 


74 


16 


70 


9 




J. 0. Rathban. 




98 


67 


100 


70 


98 


52 


93 


44 


83 


26 


72 


27 


'"84* 


0. Runge. 




102 


66 


100 


62 


92 


50 


87 


39 


80 


20 


79 


11 


91 






104 


67 


107 


69 


101 


59 


93 


89 


85 


38 


85 


22 


00 


IT. S. post hospital. 




100 


70 


101 


71 


97 


61 


91 


43 


82 


41 


83 


25 


83 






101 


68 


100 


,67 


94 


50 


90 


44 


80 


28 


74 


22 


84 






101 
107 


63 
64 


99 
101 


58 
53 


95 

89 


41 
45 


96 
74 


31 
33 






63 
49 


10 

10 


97 


C, M. Tilford. 

Pacific Railroad system. 




64 


16 




102 


62 


95 « 


51 


91 


45 


90 


30 


61 





48 


4 


102 


Do. 




90 


,51 


86 


37 


81 


37 


80 


24 


64 


7 


44 





90 






104 


52 


95 


43 


86 


40 


82 


20 


6L 


— 3 


62 


— 5 


109 


Do. 




102 


60 


106 


54 


96 


42 


84 


27 


66 


10 


50, 


i 5 


101 


Do. 




103 


58 


98 


37 


94 


35 


89 


19 


78 


—17 


47 


— 8 


120 


Do. 




98 


54 


95 


46 


90 


40 


85 


28 


67 


11 


50 


9 


85 






104 


60 


96 


60 


86 


50 


86 


42 


70 


8 


40 


8 




Do. 




95 


53 


90 


43 


85 


30 


74 


18 


67 


12 


51 


—10 


117 


W.H.Childs. 












82 
•"SO 


32 

'>38 


72 

71 


20 
24 


68 
62 


17 

7 


48 
48 


— 5 
—12 


"i69" 


H. B. Chamberlain. 
W. B. Gates. 




"92 


"oo" 


"86 


"'47 




94 


60 








• • * 


75 


23 


69 


8 


48 


— 8 




Miss M. E. Wing. 




81 


53 


■'73' 


"1% 


68 


33 


66 


19 


68 


— 2 


42 


9 


"ioi' 


H.L.Blxby. 




86 
94 


61 
52 






76 

84 


36 
29 


68 
70 


22 
16 


61 
63 


3 
13 


44 
48 


— 6 

— 8 


"U7 


J. C. Cutting. 
J. W. Hatch. 




"'96 


"'46" 




88 


58 


84 


42 


80 


36 


78 


15 


68 





52 


-14 


113 


H. A. Catting. 




92 


61 


85 


52 


77 


36 


79 


19 


57 


4 


48 


— 6 


100 


C. A. Ames. 




92 


60 


86 


46 


76 


36 


66 


26 


60 


4 


45 


—26 


128 


Rev. E. P. Wild. 




91 


54 


83 


37 


79 


29 


70 


19 


62 


2 


43 


—21 


••■■*• 


, 




90 


56 


86 


48 


76 


38 


70 


22 


58 


— 2 


44 


—16 


114 


N. P. Scribner. 




93 


58 


87 


53 


76 


34 


76 


22 


66 


7 


50 





• M • • • • 


A. Sanderson. 




96 


60 


90 


50 


80 


30 


72 


20 


64 


16 


51 


-10 


126 


A. Whitehead. 




94 
96 


55 
52 


, 






















Miss E. J. Doton. 




"89' 


"39" 






"73* 


"ie* 


"es" 


"i 


"47* 


1^30* 
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Table of maximum and minimum temperature and 



f^A. — Al ^ . 


Character 
of station. 


January. 


Febmary. 


March. 


April. 


May. 


June. 


Stations. 


• 

8 

o , 

70 

65 

69 

58 

63 

65 

66 

65 

69 

69 

68 

61 
65 
62 

52 
54 
58 
54 
50 
51 
52 
50 
51 
54 


• 

a 

o 

13 

10 

14 

10 



6 

3 

12 

13 

— 2 

2 

17 

1 
6 

80 
33 
14 
26 
27 
9 
3 

26 
81 
18 


■ 

a 

o 

73 
65 
76 
71 
74 
72 
70 
67 
75 
59 
72 

6a 

71 
65 

54 
54 
62 
bi 
53 
53 
53 
55 
47 
58 


• 

3 

o 

24 

20 

28 

23 

17* 

20 

15 

23 

27 

18 

12 

31 
13 
16 

14 

14 

-10 

2 

3 

—11 

-9 

5 

15 

8 


• 

H 
O 

73 
55 
74 
60 
76 
81 
70 
67 
76 
67 
70 

62 
74 
70 

64 
63 
72 
63 
53 
66 
67 
61 
55 
60 


• 

a 

o 

26 

21 

26 

23 

17 

2t 

16 

23 

25 

20 

14 

28 
14 
16 

30 
34 
22 
25 
24 
15 
10 
25 
33 
25 


o 

81 
80 
82 
81 
87 
85 
84 
79 
81 
83 
83 

74 
83 
St 

70 
58 
88 
67 
54 
86 
79 
62 
64 
63 


• 

.S 
7^ 


• 

1 


• 

d 

o 

64 
58 
53 
47 
51 
47 
50 
50 
50 
40 
41 

44 
42 
46 

34 
38 
32 
82 
30 
30 
29 
39 
36 
34 


i 




Virginia: 

Bird^sXeat 


V.O. 
V.O. 

s. s. 
s. s. 
v.o. 

8. S. 
V.O. 
M. p. 

s. s. 
v.o. 
v.o. 

v.o. 
v.o. 
v.o. 

v.o. 

s. s. 
v.o. 

s. s. 
s. s. 

s. s. 

M. p. 

v.o. 

S. 8. 
M. P. 
V.O. 

s. s. 

M. p. 

V.O. 
V.O. 
V.O. 

v.o. 

v.o. 
v.o. 
v.o. 
v.o. 
v.o. 
s.s. 
s.s. 
v.o. 
v.o. 
v.o. 

S.S. 

v.o. 
v.o. 

S.S. 

R.S. 
M.P. 

S.S. 
M.P. 
M.P. 
M.P. 


o 

32 
22 
33 
30 
27 
31 
26 
30 
32 
28 
24 

33 
22 
27 

31 
36 
27 
27 
29 
26 
17 
35 
35 
29 


o 

89 
88 
81 
81 
04 
94 
91 
89 
92 
97 
88 

91 
00 
84 

88 
78 
102 
89 
74 
95 
99 
78 
69 
77 


o 

96 
88 
98 
90 
96 
98 
89 
94 
96 
90 
96 

83 
96 

87 

90 
91 
100 
93 
80 
94 
97 
84 
69 
86 


o 

58 
62 
48 
49 
49 
49 
48 
58 
56 
46 
40 

C2 

47 
41 

44 
44 
39 
36 
35 
38 
37 
47 
46 
42 


BminiFton 


Cape Henry 

Chmcoteagne 

Dale £nterpriae 

Lynchbargh 

Marion 


Monroe, Fort 

Norfolk 


Bappataannock 

Smnmiii ............. 


University of Vir- 
ginia .............. 


Variety Mills 

Wviheville 


Washington Territorv : 
Bainbridge Island . . 

Canby, Fort 

Kenewiok .......... 


Olvmnia 


Port Angeles ...j... 

Spokane Falls 

Spokane, Fort 

Taooma 


Tatoosh Island 

Townsend, Fort — 


Walla Walla 

WaUa Walla, Port.. 
West Virginia: 

Clarksbnrgh 

Helvetia 


67 
56 

61 
68 
58 
66 

39 
40 
44 
41 


20 
21 

— 8 

— 6 

— 6 

— 3 

—36 
—27 
-36 
—42 


67 
69 

66 
67 
60 
67 

45 
44 
38 
44 


— 3 

— 6 

12 

12 

5 

15 

—10 
—12 
—25 
—20 


72 
73 

65 
67 
61 
72 

65 
62 
52 

57 


21 
20 

11 
5 
4 

16 

— 4 

— 6 

— 6 
—10 


81 
82 

80 
74 
76 
84 

80 
82 

78 

77 


29 
29 

18 
20 
16 
27 

26 

18 

6 

20 


99 
100 

88 
9L 

83 
88 

88 
90 
86 
89 


37 
86 

88 
4:i 
43 
44 

40 
38 
42 
31 


96 
98 

93 
90 
84 
02 

99 
95 
89 
93 


44 

.43 

44 
39 
43 
54 

40 
43 
50 
38 


Middlebrook 

Parkersbnrgh 

Wisconsin: 

Beloit 

Delavan ............ 


Smbarrass .......... 


Fond da Lac ... 

Ti'rft.nlrlin 


Green Bav 


40 
41 
41 
39 
37 
42 
41 
35 

46 


—29 
—29 
-25 
—29 
—18 
—16 
—31 
-36 

—15 


4t 
44 
48 
44 
40 
49 
44 
89 

44 


-17 
—19 
—20 
—17 
—11 
— 9 
—18 
—22 

—10 


46 

66 


— 7 

— 1 


74 
79 
83 
86 
76 
78 
81 
78 

70 
76 
83 
83 
79 
70 
78 


16 
12 
14 
12 
14 
18 
17 
3 

7 
16 
16 
14 
24 
13 
13 


86 
91 

"'si' 

80 
80 
93 

87 

81 
84 
91 
"^O 
85 
89: 
90 


38 
40 

» • • • 

42 
36 
42 
44 
31 

26 
24 
• 23 
b22 
30 
22 
26 


90 
93 
96 
92 
91 
92 
99 
91 

81 
90 
97 
97 
97 
87 
94 


43 
44 
42 
48 
41 
47 
62 
40 

30 
34 
40 
40 
36 
26 
35 


Lift Crosse. .......... 


Liancaater . ....... 


'M'ftilifinn 


46 
43 
C7 
67 
56 

60 
68 
74 
73 
71 
59 
72 


1 

4 
3 
— 8 

17 

12 

11 

8 

10 

2 

6 


Manitowoc ......... 


Milwankee 


Piairie dn Chien 

Wansan 


Wyoming: 

Bridger.Fort 

Chevenne ....... 


Laramie, Fort 

Do 


69 
60 
67 
40 
47 


—14 
-25 
—14 
—21 
-25 


62 
61 
65 
47 
64 


—20 
-22 
—30 
—30 
—16 


McKinney, Fort — 

Sheridan, Camp 

Washakie, Fort 
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annual range of temperature, etc. — Continued. 



Jaly. 


August. 


Septem- 
ber. 


October. 


Novem- 
ber. 


Decem- 
ber. 


a 


























(4 

g 


Aathorily. 




























• 


• 

H 
03 


« 

a 


• 


d 


• 


• 

.a 


• 

>> 


■ 

.s 


• 

Si 


.9 



p 




o 


o 


o 


o 


1^ 






1^ 








s 


?3 


^ 


< 




















102 


75 


93 


59 


89 


45 


87 


41 


73 


29 


59 


20 


89 


C. R. Moore. 


»8 
90 


76 
64 


96 
94 


57 
61 




















Rev.J.K.Garlick. 


"88" 


*49 


'86' 


'*4i' 


*76' 


'32' 


"70 


"'26" 


""85" 




"164" 


64 


98 


"'46 


"92 


31 


'80" 


"28" 


■■^2' 


'is" 


63 


**6 


"104" 


L. J. Heatwole. 


102 


62 


95 


50 


97 


37 


88 


30 


75 


22 


02 


13 


96 




96 


61 


92 


48 


d85 


•J30 


•78 


2) 


69 


10 


62 


4 


93 


A. T.Liucoln. 


99 


69 


92 


63 


90 


45 


88 


40 


66 


30 


58 


14 


87 


U. 8. poHt hospital. 


102 


65 


92 


60 


9( 


46 


87 


40 


74 


30 


61 


19 


89 




105 


6fc 


98 


60 


98 


34 


90 


21 


86 


19 


78 


13 


107 


W. H. Ireland. 


100 


57 


97 


46 


89 


31 


84 


24 


70 


16 


59 


7 


98 


John It. Sim. 


90 


60 


83 


64 


77 


49 


78 


36 


65 


32 


59 


12 


79 


James Wearmonth. 


101 


56 


94 


44 


93 


31 


85 


23 


71 


17 


60 


9 


100 


J. U. Mick 1 en. 


94 


53 


88 


43 


87 


32 


79 


26 


68 


13 


68 


8 


88 


Howard Shriver. 


88 


4.3 


88 


42 


78 


40 


65 


29 


62 


24 


56 


30 


76 


B. Lf. Hoskinson. 


67 


46 


73 


48 


78 


46 


72 


42 


59 


33 


52 


34 


77 




108 


44 


104 


68 


85 


HI 


78 


13 


6t 


8 








Capt. A. W.Gray. 


80 


40 


85 


40 


8i 


»4 


66 


30 


61 


20 


"56 


"so 


'"'oi' 




78 


37 


82 


1'9 


lA 


32 


63 


29 


61 


24 


52 


29 


79 




04 


41 


97 


43 


84 


32 


69 


12 


59 


10 


53 


15 


108 




101 


40 


100 


42 


88 


31 


73 


13 


57 


5 


54 


10 


110 


U. S. post bospitaL 
Edw. «. Fuller. 


80 


51 


82- 


48 


76 


42 


65 


37 


63 


22 


54 


30 


79 


68 


AQ 


66 


44 


70 


43 


60 


40 


58 


36 


52 


35 


53 




82 


43 


85 


44 


79 


38 


66 


31 


59 


27 


67 


30 


78 


U. S. post hospital. 


80 


47 


84 


43 


75 


44 


61 


31 


63 


24 


52 


30 




Ford A. Carpenter. 


98 


48 


98 


44 


84 


38 


72 


24 


68 


13 


63 


20 


"io'i" 




102 


45 


99 


44 


88 


36 


75 


20 


67 


19 


61 


20 


108 


U. S. post hospital. 


98 


53 


94 


40 


88 


30 


79 


18 


69 


12 


6L 


— 3 


106 


A. D. Lowndes. 


94 


56 


92 


40 


88 


30 


76 


22 


71 


18 


65 


6 


100 


Dr. C. F. Stucky. 


86 


65 


84 


47 


80 


30 


74 


22 


64 


9 


54 


-4 


92 


S.F.H.Hewit. 


100 


62 


96 


44 


92 


40 


80 


16 


75 


12 


60 


6 


103 


T. G. Field. 


09 


47 


99 


45 


J86 


J33 


78 


14 


64 


— 5 


51 


—18 


135 


Beloit College Observatory. 


98 


48 


101 


43 


80 


32 


fcO 


2 


65 


— 6 


48 


—16 


128 


Geo. S. Collie. 


91 


54 


89 


48 


78 


34 


75 


6 


67 


—15 


42 


-15 


130 


J. E. Breed. 


lUO 


43 


100 


39 


82 


30 


73 


11 


65 


—14 


46 


—23 


142 


J. C. Wedge. 


101 


64 


103 


71 


93 


63 


75 


14 


46 


11 


45 


• ■ * - 




W.O.Silvius. 


98 


46 


93 


42 


82 


31 


74 


8 


64 


—12 


47 


—17 


"127* 




98 


49 


96 


42 


85 


34 


82 


6 


68 


—19 


42 


—21 


127 




102 


48 


101 


41 


87 


31 


83 


2 


70 


—22 


45 


—21 




Edw. Pollock. 


94 


56 


95 


49 


83 


43 


77 


12 


64 


—14 


44 


—16 


"124' 


Waahburno Observatory. 


90 


46 


88 


44 


77 


32 


69 


11 


•69 


—10 


41 


-13 


114 


Clasina Liips. 


100 


52 


93 


47 


86 


88 


74 


15 


69 


— 4 


53 


— 7 


110 




98 


59 


101 


46 


89 


38 


84 


11 


70 


-14 


44 


—20 


132 


College of Sacred Heart 
A. C. Clark. 


87 


40 


86 


38 


78 


30 


77 


11 


62 


— 2 


42 


-18 


105 




99 


46 


92 


45 


86 


33 


82 


4 


70 


—12 


56 


—13 






101 


ro 


97 


49 


87 


30 


87 


8 


72 


—27 


51 


—15 


'"i28' 


U. S. post hospital 


98 


50 


95 


60 


'87 


'30 


'»86 


-b5 


«72 


-»34 


'51 


_ci7 


132 




95 


48 


93 


35 


88 


32 


84 


— 3 


68 


—11 


54 


—12 


127 


U.S. post hcwpitaL 


93 


39 


di 


37 


88 


20 


78 


—20 


68 


—19 


76 


-10 


123 


101 


40 


95 


37 


84 


25 


84 


—10 


66 


-26 


51 


—14 


127 


Do! 



WAR 88— VOL IV- 



23 
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APPENDIX No. 25. 

Maximum vdociiy of the toind (in miles per hour) at ttalions of the Signal Service, 01 S. 

Army, for each month of 1887. 



* 

SUtioxuL 


• 

1 


> 
February. 
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Mobile 
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31 

66 

25 
42 
20 
84 
80 

28 
34 

50 
(») 


28 
28 

40 

37 
32 
28 
36 
41 

37 
23 

44 


29 
24 

49 

82 
40 
20 
'32 
28 

21 
20 

40 
24 


23 
22 

54 

42 

40 


32 

40 

88 

80 
44 


27 
20 

82 

86 
82 


36 
28 

80 

as 

36 


86 
24 

86 

"33 
40 


43 

23 

42 

30 
32 


48 
24 


36 
24 


35 


MonUromerv ,.Tr 


24 


Alaska: 

Sitka^.. 




Arizona : 

Apache, Fort ~ •... 

Grant, Fort 


33 
50 


ao 

80 


36 
48 


Thomaff. Fort' .... 




Whipple Barracks 


35 
31 

26 
24 

36 
40 


32 
28 

18 
28 

36 
29 


32 
25 

29 
20 

32 
28 


30 
28 

40 
31 

28 
29 


31 
26 

30 
22 

42 
25 
622 
80 
18 
22 
24 
21 
36 

60 
48 
86 
86 
60 

24 

48 

36 
48 
24 
89 
48 
54 
48 

35 

85 
84 
84 
24 


32 
38 

18 
20 

42 
42 
20 
40 
23 
36 
24 
24 
35 

60 
42 
86 
30 
60 

25 
26 

36 
35 
24 
42 
42 
50 
30 

24 

SO 
24 
42 
36 


37 
32 

24 
23 

42 

30 
24 
42 
34 
42 
33 
20 
34 

78 
42 
33 
34 

78 

25 
32 

48 

50 

25 

38 

44. 

48 

33 

24 

34 
34 
36 
48 


48 
21 

28 

27 

32 

(») 
24 
43 
18 
36 
27 
18 
25 

78 
36 
24 
24 
78 

86 
32 

59 
60 
25 
54 
52 
45 
44 

80 

27 
24 
86 
20 


48 




40 


Arkansas : 

Fort Smith 


24 


Ifittle Rock 


26 


California: 

Bidwell. Fort 


42 


Eureka 


S 


Fresno Citjr* 


Keeler 


85 
24 
36 
26 
17 
82 

98 
56 
42 
84 
98 

26 
34 

30 
47 
34 

30 
54 
60 

38 

28 

39 
80 
42 
28 
28 


35 
32 
40 
33 

a5 

28 

86 
64 
52 
50 
86 

83 

46 

40 
83 
82 
33 
44 
48 
40 

33 

32 
32 
85 
28 
21 


29 
18 
28 
24 
24 
28 

68 
44 
39 
40 
68 

84 

28 

44 
57 
80 
40 
52 
64 
46 

27 

41 
24 
37 
24 
25 


44 

37 
30 
30 
30 
32 

72 
47 
48 
36 
72 

31 
26 

40 
42 
23 

48 
48 
42 
46 

32 

28 
39 
38 
21 
34 


84 

80 
29 
29 
20 
32 

72 
28 
47 
36 

72 

20 
21 

40 
46 
24 
49 
56 
52 
40 

24 

26 
28 
82 
22 
27 


44 

20 
29 
30 
20 
36 

74 
42 
36 
40 

74 

19 
25 

89 
52 
84 
39 
42 
54 
28 

18 

28 
28 
24 
22 
26 


82 
20 
86 
24 
20 
35 

54 
86 

48 
82 
54 

18 
24 

87 
48 
82 
66 
47 
60 
54 

85 

64 
42 
25 
36 


40 


Los Angeles 


87 


Red Bluff. 


45 


Sacramento 

San Diego 


40 
36 


San Francisco 


85 


Colorado : 

Colorado Sprlnss 


84 


Denver ^...» 

T/as Animas 


36 
48 


Montrose 


42 


Pike's Peak 


84 


Connecticut : 

New Haven 

New London 


42 
60 


Dakota: 

Bismarck 


44 


Buford.Fort » 

Deadwood 


60 
20 


Huron ^ 

Sully, Fort 


48 
43 


Totten. Fort 


42 


Yankton 


84 


District of Columbia : 

Washington City 


83 


Florida: 

Cedar Keys 

Jacksonville 

Key West 


23 
36 
82 


Pennacola^ 


85 


Sanford* » 




Titusville 


SO 

36 
28 
86 

18 

27 

30 
24 

23 

din A 
3. 

L close 


38 

35 
18 
25 

28 

87 
30 
24 

30 
ugust, 

dJuni 


40 

25 
22 
SO 

25 

33 
36 
30 

20 

1887. 

130, If 


40 

28 
18 
30 

27 

40 
44 
31 

30 

«7. 


88 

SO 
30 
23 

26 

36 
36 
42 

32 


45 


Georgia: 

Atlanta 


82 

19 
29 

24 

44 
33 

28 

24 

0, 1887. 
derM 


88 
24 
82 

23 

40 
42 
36 

26 
arch S: 


30 
20 
25 

24 

44 

35 
34 

31 
1,1887. 


37 
23 
32 

28 

85 

38 
34 

26 


34 
23 
23 

83 

41 

44 
28 

19 

*( 
»J 
•£ 


28 
19 
22 

24 

24 
84 
25 

17 

3pene 
L5 day! 
station 


^ 


Augusta 


20 


t~ " "^ • ....•...• 


80 


Idaho : 

Bois6 City 


30 


Illinois- 

Cairo , 


48 


Chicago 


30 


Springfield 


36 


Indiana : 

Indianapolis 


26 


^ Closed September 91 
' Changed to third or 
• Nq record. 





REPOBT OF THE CHIEF SIGNAL OFFICES. 



383 



Maadmum vdocUy of the toind {in miles per hour) at stations of the Signal Service^ U. 8. 

Army, for each month of 1887 — Continued. 
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Indian Territory : 

8ill,Fort 


44 

28 
26 
18 
28 

26 
87 
28 

86 

31 
27 

55 
82 

28 

48 
88 


50 

34 
27 
25 
36 

47 
52 
30 

36 

32 
28 

47 
28 

34 

52 
40 


87 

82 
88 
20 
86 

89 
88 
28 

43 

28 
26 

60 
86 

27 

44 

41 


52 

86 
32 
25 

38 

84 
62 
29 

86 

28 
21 

60 
36 

24 

40 
53 


86 

40 
27 
24 
50 

45 
48 
80 

24 

24 
25 

28 
28 

20 

30 
22 
28 

84 
85 
29 
39 
25 
86 
86 
80 

28 
61 
36 
38 

24 

82 

28 

48 
38 
80 
48 
46 

44 

34 
66 

44 

24 
99 

36 

10 
36 

23 
26 
16 
24 

27 


40 

88 
24 
22 
86 

88 
28 
20 

24 

26 
27 

30 

27 

24 

32 
32 
35 

26 
26 
22 
24 
20 
47 
25 
86 

26 
49 
38 
36 

42 

43 
24 

48 
48 
40 
47 
62 

36 
30 
72 

40 

18 
80 

34 

25 
83 

21 
28 
24 
29 

27 


36 

35 

29 
18 
36 

88 
48 
24 

24 

30 
36 

31 
31 

39 

29 
23 
36 

36 
26 
25 
24 
21 
37 
SO 
36 

24 
60 
30 
36 

26 

28 
20 

41 
48 
36 
42 
86 

48 
25 
70 

38 

24 

84 

25 

26 
80 

86 
80 
86 
25 
86 


82 

45 
24 
24 
24 

40 
84 
33 

48 

28 
18 

52 
45 

24 

40 
36 
45 

29 
19 
26 
86 
20 
87 
80 
28 

81 
42 
29 
80 

30 

86 
22 

86 
60 
85 
40 
36 

54 
84 

48 

44 

21 
90 

34 

24 

27 

24 
80 
83 
80 
25 


86 

25 
34 
20 
27 

86 

48 
27 

24 

38 
24 

27 
27 

20 

30 
82 

(*) 

42 
80 
80 
33 
28 
89 
40 
40 

^ 

. 48 
25 
48 

28 

30 
24 

45 
37 
30 
57 
41 

34 
36 

48 

34 

24 

82 

24 

28 
24 

24 
86 
SO 
80 
86 


46 

45 

27 
25 

28 

88 
36 
27 

32 

42 
24 

37 
36 

30 

40 
40 

39 
46 
37 
54 
42 
67 
42 
54 

40 
38 
35 
42 

21 

37 
54 

53 
50 
35 
60 

48 

36 
30 
54 

24 

32 


38 

25 
40 
25 
36 

32 
86 
36 

36 

24 

23 

51 
37 

28 

42 
46 

e) 

36 
32 
86 
42 
32 
36 
35 
36 

39 
42 
38 
37 

27 

48 
54 

58 
60 
34 
69 
60 

86 
42 

64 

30 
28 


60 


Iowa: 

Davenport 


86 


Des Moines 


32 


Dubuque 


?0 


Kfkokuk 


30 


Kansas: 

Concordia 


36 


Dodge City « 

Leavenworth 

Kentucky : 

Louisville 


36 
28 

36 


Louisiana : 

New Orleans^ 


38 


Shrevenort 


?S 


Maine: 

Kastport....... 


64 


Portland......^..!....... 

Maryland : 

Baltimore 


51 
33 


Massachusetts : 




Boston 


55 


Nantuoket 


36 


Wood'sHoU' 


35fi 


Michigan : 

Alpena ^ ^ 

Detroit 


38 
32 
31 
40 
28 
40 
33 
42 

32 
49 
23 
44 

44 

40 
40 

66 
38 
40 
64 
40 

40 
32 
44 

47 


38 
36 
32 
59 
36 
59 
33 
52 

88 
45 
26 
32 

80 

88 
45 

62 
88 
80 
84 
40 

52 
36 
68 

40 


81 
27 
86 
85 
28 
40 
39 
83 

29 
41 
28 
45 

26 

40 
38 

65 
45 
86 
64 
45 

44 

40 
65 

44 

44 

116 

80 

15 
87 

26 
86 
84 
40 
40 


82 
88 
27 
44 

86 
46 
87 

48 

35 

49 
29 
80 

42 

99 

40 

49 
41 
80 
62 
48 

62 
86 

58 

88 

81 
118 

87 

18 
89 

24 
44 

29 
81 

40 


39 
30 


Bscanaba 


30 


Grand Haven 


40 


Lansing '... 


34 


Mackinaw City 


60 


Marquette 


86 


Port Huron 


37 


Minnesota : 

Duluth 


35 


Moorhead 


38 


Saint Paul 


26 


Saint Vincent 


38 


Mississippi : 

yicl^nhurg 


36 


Missouri : 

Lamar M 


36 


Saint Louis. 


50 


Montana: 

Assinaboine. Fort 


45 


Custer. Fort 


86 


Helena 


86 


Maflrinnis. Fort....... 


57 


Poplar Biver 


52 


Nebraska : 

North Platte ~ 


87 


Omaha ^ ^ 

Valentine 

Nevada : 

Winnemucca 


42 
48 

39 


New Hampshire : 

MATinhARiAH 


81 


Mount Washington^ 

New Jersey : 

Atlantic City 


132 

32 

28 
61 

83 

58 
82 
40 
52 


120 

32 

24 
44 

82 
63 
46 

48 
64 




48 

24 
30 

36 
66 
26 
42 
56 


54 

25 
30 

80 
45 
48 
36 
86 


48 


New Mexico : 

Banta FA ,.... ..,,,,, 


86 


Stanton. Fore 


50 


New York : 

Albany 


27 


BnifAlo.. r. ,, T-, 


45 


New York City 


50 


Osw^^ 


45 


Boohester 


48 



> Observations began In May, 1887. 
' Self-register out of order. 
• For 9k days. 



* Observations began March, 1887. 
& Closed October 1, 1887. 
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Maxim *jm velocity of the wind {in miles per hour) at ttalions of the Signal Serviee, U. & 

Arm^f for eodk month of 1887 — ConUnaed. 



Stetlono. 


• 

1 


• 

1 


:S 


-< 


• 


^ 


1 


1 


1 


• 

1 


i 


j 


North CftroUn*: 

Oharlotte 


24 
41 

(') 
34 

34 
87 
38 
40 
35 


28 
39 

32 

41 
44 

56 
48 
87 


21 
89 

0) 

25 

40 
27 
51 
60 
83 

82 
27 
38 

35 

88 
34 

48 

28 

28 
34 
32 
31 

36 
36 
35 

28 
56 
23 
33 
36 
24 
27 

37 
27 

39 

52 

24 

27 

60 
20 
29 
25 
60 
45 

28 
35 
40 

48 
40 


35 

47 
88 
80 

88 
31 
46 
52 
52 

32 
26 
26 

86 
37 
SO 

56 

80 

32 
36 
25 
29 

48 
30 
82 
36 
56 
23 
31 
33 
27 
36 

44 

32 

46 

60 
24 
32 

58 
24 
29 
25 
57 
30 

32 
40 
44 

40 
44 


18 
43 
18 
20 

24 
27 
3*^ 
31 
29 

24 
27 
21 

30 
30 
24 

28 

35 

33 
23 
36 
27 

52 
32 
37 
30 
40 
19 
28 
31 
38 
34 

46 
29 

30 

29 
17 
19 

72 
24 
29 
19 
40 
35 

41- 
88 
48 

36 
89 


24 
42 
26 
23 

24 
24 
.88 
41 
24 

20 
20 
16 

23 
30 
24 

30 

24 

30 
29 
24 
33 

52 
26 
32 
30 
88 
25 
89 
8^ 

28 

60 
86 

27 

43 

24 
27 

26 
15 
24 
18 
46 
28 

25 

32 
-29 

38 
44 


26 
42 
24 
34 

40 
24 
45 
42 

27 

19 

17 
18 

30 
34 
89 

30 

83 

85 
36 
30 
27 

41 
40 
40 
30 
87 
23 
36 
30 
21 
40 

88 
45 

36 


82 

82 
27 
28 

86 
24 
31 
36 
22 

20 
22 
22 

24 
45 
20 

36 

30 

34 
32 
28 
36 

30 
24 
34 
24 
36 
25 
24 
36 
21 
30 

44 
36 

39 


20 
46 
21 
18 

25 
30 
30 
43 
30 

30 
24 
24 

29 
86 
20 

36 

30 

23 
32 
23 
24 

36 
78 
45 
24 
46 
22 
40 
26 
33 
28 

53 
32 

30 


22 
54 

27 
22 

40 
36 
48 
46 
44 

24 
20 
20 

48 
86 
40 

48 

25 

25 
32 
32 
30 

36 
32 
38 
30 
42 
17 
48 
36 
24 
35 

46 
27 

45 


18 
47 
24 
23 

36 
34 
32 
48 
32 

30 
28 
24 

86 
44 
30 

.60 

25 

il 
36 
36 

29 

42 
27 
60 
40 
48 
20 
14 
48 
24 
36 

35 
23 

40 


?8 


Hfttti>nM 


48 


Rftiftfgh 


25 


Wilmlnirton rr 


85 


Ohio: 

CinfiinnAti 


82 


ClevC'aud 

CSolumbua 


35 
89 


Sandusky 


42 


Toledo 


«V5 


Oregon : 

Astoria' «.. 


48 


Portland 


27 
24 

86 
4L 
82 

44 

29 

83 
40 
34 
30 

42 

32 


21 
18 

44 
44 

40 

52 
38 

44 

40 
32 
41 

46 
32 
40 
48 
64 
21 
41 
87 
28 
36 

48 
33 


36 


Rofleburfirh ^. ........ •...•.... 


sn 


Pennsylvania: 

Erie 


43 




45 


Pittaburgh 


34 


Rhode Island: 

Rlofilc Tflland ................. 


72 


South Carolina : 

Charl<wton «. r 


^ 


Tennessee : 

Chattanoosa 


36 


Knoxvilie 

Memphis 

^'a8h▼ille 


30 
36 
31 


Texas: 

Abilene 


40 


Brownsville 

CorDus Christi 


26 
39 


Davis, Fort 

Elliott, Fort 


33 
41 
24 
35 
40 
28 
33 

48 
28 


38 
52 


FA Paso- 


26 


Oalveston 


32 


Palestine 


36 


Rio Grande City 

San Antonio 


24 
32 


Utah: 

Frisco 


58 


Salt Lake City 


40 


Vermont : 

Northflcld* 


40 


Virginia: 

Chincoteairue' 


66 

25 

29 

56 
26 
23 
31 
52 
45 

36 
26 
38 

65 

(*) 


46 
24 
36 

68 
22 
25 
20 
65 
28 

30 
29 
54 

47 




Lvnchbureh 


20 
20 

25 
14 
81 
12 
24 
24 

36 
30 
40 

36 
52 


24 
84 

30 
14 
24 
10 
36 
25 

33 
28 
48 

48 
42 


15 
24 

58 
17 
, 23 
7 
42 
26 

80 
36 
33 

64 
45 


23 
40 

54 
16 
30 
12 
56 
36 

86 
88 

48 

60 
42 


24 

38 

88 
24 
20 
24 
57 
30 

36 
45 

48 

40 
42 


26 


Norfolk 

Washington Territory : 
Canby. Fort 


30 

84 


Olympia 


?0 


Port Angeles 

Spokane Falls 

Tatoosh Island 


26 
26 
51 


Walla Walla ^ 


36 


Wisconsin : 

Green Bay^ 


36 


La Crosse 


29 


Milwaukee. 


48 


Wyoming : 

Bridger, Fort 


48 


Cheyenne ^ 


48 



* No record. 

'Observatios began March, 1887. 



* Clooed June 18, 1887. 
^ No obseryantioiis. 
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APPENDIX No. 26. 

Average velocity of the wind (in miles per hour) tU stations of the Signal Service^ U. 8. 

Army, for each month and ilie year 1887. 

The average hourly velocity is obtained by diyidina: the total monthly movement by 24 times the 

number of days in the month.] 



Stations. 


s 

1 


• 

i 


1 

1 


• 

< 


i 






9 


1 

1 


• 

1 
1 


1 

1 

6.6 
4.4 


a 

8.8 
6.6 


1 


Alabama: 

Mobile 


9.5 
6.8 

10.1 

6.0 
7.0 
3.0 
5.4 
6.2 

6.8 
8.1 

10.8 
2.5 


8.1 

6.8 

8.9 

8.1 
8.2 
4.2 
9.5 
8.6 

6.7 
6.9 

7.0 
3.3 


7.6 
6.3 

10.5 

7.4 
7.6 
3.7 
6.0 
6.2 

6.0 

5.9 

6.7 
4.8 


8.7 
5.7 

9.9 

8.5 
8.0 


7.5 
4.6 

9.0 

9.3 

7.7 


7.1 
5.2 

8.1 

8.8 
7.7 


6.2 
•5.0 

6.8 

6.1 
5.0 


5.6 
4.3 

6.1 

5.9 
4.7 


7.0 
5.1 

8.4 

6.1 
5.7 


7.8 
5.5 


7.5 


MofJtgomery. ..,..,., 


5.5 


Alaska: 

Sitka>. 




Ari;^ona: 

Apache. Port 


6.6 
7.6 


6.5 
4.9 


5.7 
6.2 


7 


Grant. Fort 


6 7 


Thomas, Fort* 




VHiipple Barracks. 


8.2 

7.7 

6.3 

7.1 

7.8 
9.8 


7.7 
6.9 

S.8 
4.7 

8.0 
7.3 


7.8 
6.8 

4.1 

4.7 

6.4 
7.2 


5.8 
7.6 

2.4 
4.0 

6.4 
5.6 


6.6 
7.0 

4.1 
4.6 

5.8 
6.4 


5.4 
4.8 

4.0 

4.8 

6.2 
5.5 
4.2 
6.5 
6.2 
6.9 
5.6 
6.2 
8.6 

6.9 

6.4 

5.5 

17.9 

6.7 
5.2 

8.3 

8.6 

5.2 

11.1 

11.2 

15.1 

5.4 

4.2 

9.9 

7.9 

10.0 

8.4 


6.4 

5.8 

4.4 

e.i 

6.4 

4.6 

3.8 
6.5 
5.7 
8.8 
6.2 
5.4 
7.7 

6.6 

6.2 

5.0 

21.1 

7.2 
6.5 

10.1 
9.1 
4.5 

12.1 
9.7 

13.8 
9.0 

6.5 

10.0 
7.8 

11.7 
8.4 


4.0 
4.6 

4.5 
5.5 

4.4 


5.8 
8.0 

6.0 
6.8 

6.8 


6.6 
6.7 

4.8 


Arkansas: 

Fort Smith 


Little Bock 


6 8 


Caliromia: 

Bidwell.Fort 


6 8 


Eureka 




Fresno City ^ 


3.1 
4.3 
5.1 
5.2 
4.4 
4.6 
5.9 

7.1 

5.0 

4.4 

22.8 

8.3 
7.4 

9.3 
8.6 
4.1 

10.0 
8.2 

12.5 
8.0 

5.5 

8.1 

6.9 

12.0 

6.0 


3.6 
6.9 
6.4 
7.6 
6.8 
5.7 
6.9 

7.0 

6.9 

4.6 

16.3 

8.7 
7.7 

8.0 
10.2 

2.8 
11.0 

9.2 
14.0 

8.6 

6.0 

10.3 
6.6 

10.9 
8.5 




Keeler 


4.2 
5.9 
7.0 
5.9 
4.7 
6.3 

n.i 

8.0 

6.0 

98.5 

9.1 
7.1 

5.1 
8.7 
6.3 
7.2 
7.2 
13.1 
7.4 

6.4 

9.3 
5.8 
11.8 
7.4 
7.2 


8.4 
7.9 
9.8 
9.4 
7.4 
8.5 

8.7 

9.7 

9.9 

31.8 

9.8 
7.5 

6.6 
8.2 
6.5 
9.0 
9.0 
12.2 
9.5 

6.4 

9.6 
5.3 
12.9 
7.2 
6.2 


4.7 
5.1 
5.9 
6.0 
6.7 
7.9 

8.1 

7.8 

6.4 

21.3 

10.9 
8.3 

8.4 
10.8 

5.5 

8.1 
10.7 
14.6 

9.1 

8.5 

9.1 
3.7 
11.1 
6.8 
6.4 


7.6 
6.7 
8.8 
8.8 
7.1 
10.0 

9.4 

10.0 

7.1 

23.9 

9.0 
6.0 

8.8 
10.7 

5.1 
11.7 
10.5 
14.3 
11.4 

6.9 

10.5 
7.2 

10.5 
7.5 
8.0 


7.4 
6.3 
8.0 
8.6 
6.8 
U.1 

7.6 

8.2 

7.6 

17.6 

5.9 
3.8 

9.7 
12.9 

6.0 
13.6 
10.1 
14.7 
10.2 

4.2 

8.5 
7.3 
8.5 
7.9 
6.4 


8.3 
6.2 
8.4 
8.0 
7.4 
12.6 

8.2 

8.0 

8.5 

18.5 

5.9 

4.7 

11.0 
11.7 

6.3 
12.0 
11.4 
15.9 

8.2 

4.7 

8.2 
6.9 
7.7 
7.8 
6.0 


6.2 
5.3 
5.6 
7.5 
6.6 
13.0 

6.8 

6.8 

6.2 

13.7 

5.9 
6.7 

6.5 
8.2 
4.5 
9.8 
9.6 
10.5 
6.4 

4.7 

10.0 
8.8 
6.1 
6.8 


6.2 
5.4 
5.6 
6.9 
6.1 
11.5 

6.7 

6.7 

6.2 

14.7 

6.2 
4.9 

7.4 
8.3 
4.5 
8.9 
10.0 
10.8 
6.0 

4.2 

8.7 
7.8 
8.9 
6.2 


6 4 


Los Anfreles 


6 8 


Red Bluff 


7 3 


Sacramento 

San Diego 


7.0 
6.1 


San Francisco 

Colorado: 

Denver 


9.2 

7.8 


IttsH Animas 


7 4 


Montrose 


6.4 


Pike's Peak 


21 4 


Connecticut: 

New Haven 

New London 


7.8 
6 3 


Dakota: 

Bismarck 

Buford, Fort 


8.3 
9.7 


Deadwood 


5.1 


Huron .......; 

Sully, Fort 


10.4 
9.7 


Totten, Fort 


13.6 


Yankton 


8.3 


District of Col umbia : 
Washington City .. 

Florida: 

Cedar Keys 


6.6 
9.4 


Jacksonville 


6.8 


Key West 

Pensacola. 


10.1 

7.4 


Sanford * 




Titusville^ 


7.8 

7.9 
3.3 
6.6 

2.3 


9.9 

6.4 
3.3 
7.1 

1.8 


12.4 

8.5 
8.7 
7.5 

1.0 


9.6 

9.6 
3.6 
7.2 

1.7 


8.3 

9.1 
3.0 
6.8 

2.1 


8.3 

10.8 
3.9 
6.5 

3.9 




Georgia: 

Atlanta 


11.6 
4.5 
8.5 

5.7 


11.2 
4.4 

7.8 

5.2 


11.9 
4.3 
8.3 

4.6 


11.0 
4.1 
8.7 

5.1 


8.1 
3.6 

7.r 

4.4 


9.1 
4.1 
6.9 

2.4 


9 6 


Augusta 


3.8 


Savannah 


7.3 


Idaho: 

Bois6City 


8.4 



> Closed September 30, 1887. 

' Changed to third order March 31, 1887. 

* Observation began August 16, 1887. 
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* Closed June 30, 1887. 

'^ Observations began July 11, 1887. 
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Average velocity of the wind {in miles per hour) at staiums of the Signal Service^ U. & 

Army, for each month and the year 1887 — Contmaed. 



Siationa. 


1 

t 

< 

1 




!a 


1 

-< 


1 


• 

§ 


^ 

^ 


-< 


£ 

1 


1 


• 

1 
1 

7.3 

12.8 

9.0 

6.0 

9.3 

7.4 
7.8 
4.8 
9.3 

7.8 
8.4 
7.0 

7.4 

6.8 
4.4 

11.1 
8.5 

5.6 

11.8 
12.1 

10.6 
10.9 

9.0 
13.8 

8.8 
14.4 

9.9 
12.8 

7.0 
9.4 
5.9 
8.5 

5.1 

10.0 
U.9 

12.2 
6.4 
6.2 

13.4 
6.4 

7.6 

8.1 

10.6 

6.8 

6.2 

8.0 

4.5 
5.6 

7.0 
13.9 

9.8 
13.8 
13.1 


• 

1 

a 


Annual. 


lUinoia: 

Cairo 


10.7 
12.4 
10.7 

7.8 

18.8 

9.6 

7.9 

4.2 

10.0 

8.7 
9.8 
7.9 

10.7 

9.7 
7.4 

13.0 
8.2 

6.2 

13.2 
12.3 

10.2 
11.2 

8.5 
13.9 

9.5 
1L4 
10.4 
14.6 

6.4 
9.5 
5.4 

6.9 

8.9 

12.4 
12.9 

12.4 
8.8 
9.4 

16.7 
6.6 

7.8 

8.1 

12.2 

11.0 


10.8 

n.i 

11.0 

7.7 

13.3 

9.4 
8.1 
4.4 

10.7 

7.6 

11.6 

8.2 

9.4 

8.7 

7.7 

12.8 
8.1 

6.6 

14.4 
13.8 

10.1 
9.8 
8.4 

12.9 
9.2 

12.5 
9.0 

13.2 

7.2 
8.9 
6.4 
6.6 

7.9 

12.7 
U.3 

10.7 
5.7 
4.9 

n.6 

4.8 

9.7 

8.0 

13.2 

10.9 


9.5 
11.1 
10.1 

7.0 

13.1 

8.6 
8.3 
4.4 
9.4 

8.7 

10.3 

8.0 

8.3 

« 

7.6 
6.8 

13.8 
9.9 

7.9 

14.5 
14.1 

10.1 
8.7 
9.2 

1L2 
7.4 
8.2 
9.9 

12.0 

5.7 

10.1 

6.6 

9.3 

7.0 

12.4 
9.6 

13.5 
7.6 
9.6 

13.9 
8.7 

9.8 

7.4 

15.2 

8.7 

9.8 
38.2 

11.^ 

8.8 

8.4 

8.8 
11.0 
11.0 
14.0 
13.5 


8.9 
12.2 
11.5 

6.9 

13.8 

10.8 
8.6 
6.5 

11.8 

8.7 

11.9 

9.5 

8.5 

7.7 
6.4 

12.8 
8.8 

6.9 

12.9 
11.9 

9.2 
9.6 
8.4 

13.3 
8.6 

10.8 
8.9 

12.5 

7.7 

14.1 

8.2 

8.4 

6.8 

13.0 
13.4 

13.3 

8.3 

8.1 

12.1 

10.3 

12.9 
10.2 
14.4 

9.1 

7.1 
35.1 

9.8 

4.3 

8.8 

7.0 
10.9 

8.4 
11.6 
13.3 


5.6 
9.3 
6.9 

4.4 

10.4 

7.3 
7.1 
4.8 
7.1 

8.9 

10.3 

6.5 

5.6 

7.0 
5.2 

8.3 
7.5 

5.1 

10. or 

8.0 

6.6 
6.7 
7.0 
8.6 
5.5 
8.4 
7.5 
9.0 

5.9 

14.2 

7.9 

9.8 

4.7 

8.0 
6.3 

12.6 

8.6 

8.2 

14.0 

11.9 

U.2 

9.9 

14.2 

9.3 

6.1 
26.2 

7.0 

2.1 
• 6.3 

4.9 
7.0 
5.2 
7.6 
8.2 


5.8 
9.0 
7.2 

4.7 

9.4 

6.6 
5.7 
3.3 
7.2 

8.1 

10.6 

5.9 

6.8 

6.8 
1.3 

7.9 
7.6 

5.7 

10.0 
10.2 

6.5 
5.8 
7.0 
8.1 
5.6 
7.7 
6.0 
8.0 

5.3 

13.0 

5.4 

8.7 

4.6 

7.9 
6.8 

12.0 
8.6 
7.3 

11.0 
9.7 

11.3 

8.1 

13.3 

7.8 

4.6 
24.0 

8.7 

3.1 
4.6 

4.8 
7.1 
6.2 
6.5 
7.6 


5.2 
9.6 
6.1 

4.2 

7.8 

6.2 
4.4 
8.8 
6.3 

6.7 

9.2 
5.0 

5.6 

4.2 
3.3 

7.1 
7.5 

5.5 

9.5 
8.8 

7.2 
8.0 
7.3 
9.0 
5.9 
8.3 
6.7 
9.5 

6.2 
8.4 
3.0 
5.2 

4.2 

6.4 
6.0 

8.9 
6.8 
7.1 
9.0 
6.6 

9.5 
6.8 
9.5 

7.2 

4.8 
26.1 

7.1 

4.5 
4.1 

5.0 
8.1 
6.0 
7.9 
8.9 


6.1 
8.8 
6.9 

4.6 

10.0 

6.5 
4.7 
8.8 
6.8 

7.5 

10.1 

5.0 

6.5 

5.6 
3.4 

7.3 
6.9 

4.9 

8.7 
8.9 

7.3 
6.6 
7.4 
7.2 
4.6 
7.9 
7.5 
7.9 

6.5 
8.8 
4.1 
4.9 

8.8 

7.5 
6.6 

9.1 
7.1 
5.9 
8.0 
7.0 

9.2 

7.4 

10.2 

7.5 

4.5 
25.4 

7.0 

4.6 
3.9 

4.2 
7.1 
7.3 
8.0 
8.1 


6.8 

10.9 

7.5 

4.8 

9.8 

7.4 
5.0 
4.5 
8.2 

8.2 

10.9 

6.2 

6.5 

7.9 
4.4 

7.4 
6.7 

4.4 

10.2 
9.4 

8.1 
8.1 
8.1 
8.8 
5.7 
10.8 
8.6 
9.5 

7.1 

n.o 

5.4 
8.9 

4.Q 

7.1 

7.7 

9.5 
6.4 
6.8 
9.9 
6.6 

9.4 

8.1 

12.3 

7.2 

4.6 
29.0 

7.5 

4.1 
3.5 

5.0 
7.2 
7.3 
9.8 
9.7 


8.5 

12.1 

8.5 

6.0 

U.3 

6.5 
7.2 
5.4 
8.5 

8.1 
8.8 
6.8 

7.7 

9.9 
5.0 

8.4 
7.0 

5.5 

10.0 
10.1 

11.2 
9.7 
10.3 
13.4 
7.9 
14.3 
11.8 
12.7 

7.9 

10.4 

5.9 

8.8 

5.5 

9.3 
U.2 

13.4 
6.7 
7.2 

13.1 
7.0 

9.2 

8.7 

12.8 

6.8 

5.3 

(•) 

7.7 

4.5 
3.6 

5.3 
11.7 

7.7 
11.2 
11.2 


8.5 

12.3 

9.3 

6.2 

U.1 

8.5 
8.1 
3.9 
9.7 

8.1 
9.8 
7.8 

7.8 

8.9 
6.0 

12.1 
8.1 

5.6 

U.2 
12.2 

10.5 
10.5 

9.0 
12.9 

8.5 
14.7 
10.2 
12.0 

8.3 

10.3 

5.0 

9.9 

6.7 

10.3 
12.0 

12.0 
6.5 
5.7 
9.1 
6.3 

8.9 

9.2 

12.0 

7.7 

6.6 

8.5 

5.3 

8.7 

5.8 
12.1 
10.1 
12.7 
U.2 


7.8 


Chicago.. — 

SDriDflrflold. ........... 


U.0 

8.7 


Indiana: 


5.9 


Indian Territory : 
Sill, Fort 


U,0 


Iowa: 

Davenport 


7.9 


Des Moines 


6.9 


Dubuque 


4.4 


Keokuk 


8.8 


Kansas: 

Concordia 

Dodsre City 


8.1 
10.1 


Leavenworth 

Kentucky: 

Louisville 


6.9 
7.6 


Louisiana: 

New Orleans 

Shreveport 


7.6 
6.4 


Maine: 

Eastport 


10.2 


Portland 


7.9 


Maryland: 

Baltimore^ 

Massachusetts: 

Boston ^.,. 

Nantucket 


5.8 

11.4 
ILO 


Michigan : 

Alpena ~ 


9.0 


Detroit 


8.8 


£scanaba 

Grand Haven 

Lansing 


8.3 

11.1 

7.3 


Mackiimw City 

Marq[uette 


10.8 
8.9 


Port Huron 


U.l 


Minnesota: 

Duluth 


6.8 


Moorhead 


10.7 


Saint Paul 


5.8 


Saint Vincent 

Mississippi : 

Vicksbursrh 


8.0 
5.8 


Missouri : 

Lamar 


9.8 


Saint Louis 

Montana: 

Assinaboine, Fort.. 
Custer. Fort 


9.6 

11.6 
7.3 


Helena 

Maginnis, Fort 

Poplar Biver. 


7.2 

11.8 

7.6 


Nebraska: 

Crete 

North Platte 


9.7 
8.3 


Omaha 


12.4 


Nevada : 

Winnemuoca 

New Hampshire : 

Manchester^ 


8.3 


Mt. Washington ... 
New Jersey : 

Atlantic City 


44.7 

9.7 

6.3 
12.1 

7.3 
16.6 

9.4 
15.8 
14.3 


41.4 

10.6 

5.8 
10.7 

8.1 
15.2 
10.7 
16.4 
14.2 


8.6 


New Mexico : 

Santa F6 


4.4 


Stanton. Fort 


6.7 


New York: 

Albany 


6.1 


Buffalo 


10.7 


New York City 

Oswego 


8.3 
11. S 


Rochester 


U.l 



' Ofa«ervatioi|s be^ptn Maroh X. 



* Closed OctQber 1, 1887, 



EEPOKT OF THE CHIEP SIGNAL OFFICEE. 



387 



Average velocity of the wind {in miles per hour) at ataiione of the Signal Service, U. S. 

Army, for each month and the year 1887 — Gonfcinned. 



Stationa. 


• 

a 


• 

1 


1 


1 


• 

1 


• 

§ 


• 


9 
< 


1 

e 
ft 


1 


JS 

§ 

1 

4.6 

14.7 

5.0 

5.4 

7.1 
11.7 

7.6 
13.2 

8.9 

7.9 
4.6 
2.1 

11.9 
9.8 
7.8 

19.5 

7.1 

5.3 
4.9 
6.3 
5.7 

9.4 
6.5 
9.7 
6.0 
9.8 
1.8 
5.3 
7..6 
4.8 
7.0 

7.5 
4.0 

9.2 


• 

u 

a 
5.3 

14.5 
6.0 
6.5 

7.6 
10.8 

8.2 
10.6 

7.8 

8.9 
7.2 
3.7 

11.1 
10.6 

7.7 

19.1 
7.7 

6.0 
5.2 
6.9 
6.6 

11.7 
8.1 

11.6 
9.8 

12.6 
4.5 

11.3 

10.1 
5.5 
9.0 

9.1 
4.6 

8.0 


1 

"a 


< 


North Carolina : 

Charlotte.. 

Hatteras 


4.7 
15.1 

(») 
8.3 

9.7 
12.4 
.9.9 
16.0 
11.7 


6.5 

13.4 

7.0 

7.7 

9.9 
ILl 
11.3 
14.7 
10.5 


6.6 

14.5 

8.0 

7.9 

9.5 
9.6 
9.8 
14.3 
9.2 

8.2 
7.2 
8.5 

11.5 

13.9 

8.2 

18.2 

8.9 

7.7 
6.7 
7.2 
7.5 

13.7 
9.0 

12.9 
7.8 

13.9 
4.5 

10.4 

10.4 
7.1 
9.2 

9.6 
5.3 

13.0 

17.7 
6.1 
8.6 

16.3 
4.8 
4.7 
5.1 

14.6 
7.3 

7.5 

8.7 

11.0 

11.2 
11.7 


6.0 
16.2 

7.8 
8.4 

8.7 

'9.6 

9.2 

14.5 

10.2 

7.7 
6.4 
4.5 

11.9 

11.7 

7.0 

17.0 

9.4 

6.8 
6.6 
7.3 
7.0 

14.3 
10.2 
16.1 

9.1 
14.4 

5.2 
12.6 
10.8 

9.5 
11.0 

11.6 
6.8 

8.7 

11.0 
4.0 
7.6 

12.3 
4.8 
6.0 
4.9 

12.0 
8.3 

9.7 

9.6 

U.6 

11.6 
12.0 


8.9 

11.1 

6.2 

6.9 

6.3 
6.9 
6.8 
9.6 
6.2 

7.9 
7.1 
4.6 

7.7 
6.9 
5.3 

9.8 

8.2 

4.4 
4.0 
6.1 
4.7 

11.6 
9.0 

15.0 
7.6 

12.2 
4.3 
9.8 
8.2 
8.7 
9.5 

12.3 
6.6 

8.3 

8.5 
2.9 
5.5 

12.6 
4.7 
5.6 
4.6 

14.1 
6.6 

8.1 
7.9 
8.1 

9.6 
12.0 


4.2 

14.7 
6.0 
7.2 

6.7 

7.0 
6.5 
9.4 
6.9 

7.1 
5.5 
4.7 

6.7 
8.4 
5.2 

11.4 

9.4 

4.4 
4.7 
5.0 
4.7 

11.0 
6.4 

14.4 
6.6 

11.1 
4.5 

10.8 
7.1 
4.9 
8.4 

14.0 
6.4 

7.1 

12.8 
2.8 
7.2 

8.0 
2.2 
6.6 
3.8 
8.0 
6.2 

7.0 
7.3 

6.7 

9.6 
11.1 


3.3 

10.9 

4.0 

6.5 

4.6 
6.3 
6.1 
9.3 
6.9 

7.1 
5.6 

4.8 

7.8 
8.5 
4.7 

11.4 

8.4 

4.4 

4.1 
4.3 
4.3 

10.0 
7.2 

11.8 
5.6 
9.6 
3.3 
8.5 
7.4 
9.0 
8.6 

10.0 
5.1 

7.3 

(*) 

1.4 

6.6 

7.1 
2.0 
7.5 
2.5 
8.1 
6.0 

0.6 
6.6 
7.9 

0.1 
10.8 


4.6 

13.3 

4.3 

6.9 

6.0 
0.4 
5.8 
8.8 
6.0 

5.8 
4.7 
4.2 

6.7 

7.7 
5.0 

10.6 

9.6 

4.2 
4.6 
5.2 

4.8 

9.7 
6.5 

12.2 
5.1 

10.8 
3.3 
8.5 
7.4 
8.3 
7.9 

12.2 
6.1 

'6.8 


4.7 
11.7 
3.4 
6.1 

7.4 

7.4 
6.2 
10.6 
6.9 

6.1 
4.4 
3.2 

7.9 
8.4 
5.4 

12.8 

9.3 

4.7 
4.8 
5.4 
4.7 

9.8 
7.0 

12.6 
5.4 

11.4 
3.3 

11.2 
7.6 
6.4 
8.3 

11.1 
5.2 

7.6 


5.5 

13.7 

5.1 

6.3 

7.7 
10.4 

8.0 
12.5 

8.0 

6.7 
3.7 
2.6 

11.2 
9.7 
7.2 

14.6 

7.9 

5.5 
5.3 
6.9 
6.3 

11.1 
8.7 

12.8 
5.8 

10.8 
2.7 

11.5 
9.3 
5.8 
8.7 

10.0 
4.6 

8.2 


6.0 
13 ft 


Raleiirh. 




WUminston 

Ohio: 

Cincinnati 


6.9 

7 4 


Cleveland 


9 


Columbus 


7 7 


Sandusky 


12 


Toledo ..I...... 


8.8 


Oregon: 

Astoria*. 


Portland 


8.5 
4.1 

13.5 

11.6 

9.5 

18.6 

8.1 

8.0 
8.1 
8.8 
9.5 

16.1 
9.8 

"'9.5" 

12.4 

5.6 

11.0 

12.3 

6.8 

9.6 

10.2 
5.2 


6.6 
8.4 

12.5 

11.7 

9.2 

19.7 

8.6 

8.0 
7.6 
7.5 
8.5 

13.8 
11.4 
13.5 

8.4 
14.2 

4.6 
11.7 
11.3 

8.6 
10.0 

14.4 
8.0 


6 


Hoseburgh 


3 8 


Pennsylvania: 

Erie 


10.0 


Philadelnhia 


9 9 


Pittsburirh 


6.8 


Rhode Island: 

Block Island.. 


15.2 


South Carolina : 

Cbarlestown 


8 6 


Tennessee: 

Chattanootra 


6.8 


Xnoxville 


5.6 


Memphis 


6.3 


Nftshville 


6.2 


Texas : 

Abilene 


11.8 


Brownsville 

Corpus Christi* 

Davis, Fort 


8.3 
7.2 


Elliott, Fort. 


11.9 


El Paso 


4.0 


Galveston 


10.2 


Palestine 


9.1 


Kio Grande City... 
San Antonio 


7.1 

8.9 


Utah: 

Frisco 


11.0 


Salt Lake City 

Vermont: 

Northfield^... 


6.7 


Virginia: 

Chinooteague ....wv.. 
Livnchburcrh 


14.9 
4.2 

7.7 

14.4 

6.6 

4.4 

6.7 

17.3 

11.8 

8.9 

7.9 

12.7 

18.7 


14.2 
4.3 
7.6 

14.4 
5.6 
5.5 
3.8 

16.3 
4.9 

9.1 

7.8 

13.0 

9.6 

(0 




2.6 
6.4 

0.2 
2.8 
6.4 
2.4 
8.0 
6.6 

5.9 
6.4 
8.6 

7.2 

8.6 


2.3 
6.5 

8.7 
2.5 
4.3 
2.1 
10.0 
5.0 

7.4 

6.4 

10.6 

7.5 
8.9 


3.1 
7.8 

11.0 
2.6 
3.7 
2.0 

14.3 
4.5 

9.4 

9.5 

12.3 

10.2 
10.2 


3.2 
7.4 

14.7 
3.2 
3.8 
8.6 

15.5 
4.1 

8.9 

8.0 

12.4 

7.1 
10.6 


2.8 
7.0 

18.6 
4.6 
4.1 
6.0 

16.4 
8.1 

8.8 

8.0 

12.1 

10.7 
10.6 


3.3 


Norfolk 


7.2 


Washington Ter. : 
Canby. Fort 


12.0 


Olympia. Trrt--. 


3.9 


Port Anoreles 


5.1 


Spokane Falls 

Tatoosh Island 

Walla Walla 


3.9 

12.9 

6.4 


Wisconsin : 

Green Bay 


8.1 


TjA Crosse 


7.8 


Milwaukee 


10.6 


Wyoming : 

Bridgcr.Fort 

Chevenne 


9.9 







^ No record. • 

* Observations began March, 1887. 

* Observations began February, 1887. 



* ObeervationB began March 1. 
•Closed June 18, 1887. 
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APPENDIX No. 27. 

Average duudinest, ecale ofOto 10, at stationa of the Signal Service, 17. & Army, for each 
month a%d the year 1887 {^computed from iri-daily observaiUms), 

[The monthly average ia obtained by dividing the suma of the amount of oloudineaa recorded daily 

by the number of observations taken.] 



Stations. 


• 

1 


• 

1 


• 

.g 

4.1 
3.2 

7.8 

1.5 
L3 
1.2 
1.9 
1.2 

3.8 
3.2 

4.5 
G.6 


• 

1 

< 


• 


• 

5 


• 

9 


< 


• 

u 

£ 
a 

1 




« 

a 

1 




• 

cS 

a 
< 


Alabama: 

Mobile 


4.9 
4.1 

7.5 

2.3 
2.7 
2.0 
2.0 
1.2 

3.4 

as 

6.0 
6.5 


5.9 
7.0 

5.2 

3.7 
3.6 
3.5 
2.7 
2.0 

6.0 
5.8 

7.0 
7.0 


3.0 
3.0 

7.1 

3.2 
2.4 


6.3 
6.1 

7.8 

2.7 
3.3 


5.8 
4.3 

7.6 

3.2 
3.4 


6.6 
6.0 

7.8 

4.7 
4.4 


4.4 

3.6 

7.1 

4.7 
4.8 


4.1 
8.7 

7.1 

3.4 
3.2 


6.0 
4.1 


4.7 

8.8 


6.9 

7.2 


4.9 


MontfiTomery 


4.6 


Alaska: 

Hitka* 




Arizona: 

^nache. Fortn. ••• •.. ... 


1.5 
L7 


2.7 
3.5 


2.5 
2.5 


3 


Grant. Port 


3.1 


Thomas. Port* 




Whipple Barracks.... 
Yuma 


3.2 
1.7 

4.2 
2.3 

5.3 
6.3 


2.3 
1.1 

4.9 
4.1 

4.6 
6.7 


L7 
0.8 

3.5 
4.0 

3.9 
4.5 


3.1 
1.3 

3.0 
3.6 

L.5 
4.0 


2.7 
1.3 

3.7 
3.8 

1.9 
5.4 
40.0 
0.3 
2.8 
0.2 
0.1 
4.1 
4.7 

4.2 
4.5 
4.3 
3.4 
4.7 

5.2 
6.6 

6.2 
6.9 
4.9 
6.0 
4.9 
6.2 
4.9 

6.1 

8.7 
4.3 
4.9 
3.4 


2.7 
L7 

3.7 
3.5 

2.1 
3.5 
0.7 
LI 
2.7 
L5 
1.3 
4.6 
2.7 

8.7 
3.8 
3.3 
2.3 
4.4 

6.1 
5.5 

8.7 
4.2 
3.1 
4.1 
8.8 
3.6 
4.5 

6.3 

4.0 
4.1 
5.6 
3.9 


L6 
0.7 

8.3 
3.1 

LI 
3.1 
LO 
1.5 
L5 
LI 
C.5 
3.5 
L9 

8.7 
3.9 
3.5 
L4 
2.6 

6.7 
6.8 

5.1 
4.9 
5.2 
4.0 
8.8 
5.1 
3.6 

5.4 

5.0 
5.1 
6.5 
4.5 


2.3 
L8 

2.7 

2.1 

3.8 
5.9 
1.7 
2.6 
2.7 
3.6 
L8 
3.5 
4.0 

3.1 
2.9 
3.2 
2.8 
2.7 

3.8 
5.2 

3.7 
5.0 
4.2 
3,2 
3.3 
4.1 
3.2 

3.6 

2.6 
3.9 
4.2 
4.1 


2.1 

L3 

5.5 
6.5 

5.4 
6.9 
3.5 
3.0 
2.5 
6.0 
3.5 
2.8 
4.2 

3.3 
3.2 
3.6 
3.5 
3.4 

5.9 
5.3 

4.8 
5.3 
5.1 
5.6 
5.0 
4.6 
5.4 

5.8 

5.9 
6.4 
5.3 
6.6 


2.3 
L4 


Arkansas ; 

Fort Smith 


4 


Liittle Bock 


3,8 


California: 

Bidwell,Fort 

Fureka 


3.9 
5 6 


Fresno City* 




Keeler 


1.9 
1.9 
4.2 
2.3 
2.5 
3.1 


3.5 
3.9 
5.9 
5.3 
3.7 
6.2 


1.9 
2.3 
3.9 
2.3 
3.3 
3.8 


3.4 
4.9 
4.1 
2.9 
5.4 
4.1 


2.2 
3.5 
3.8 
2.1 
5.3 
4.8 


1.7 
2.5 
2.6 
1.0 
4.6 
3.2 


2.1 
3.3 
0.7 
0.3 
5.4 
5.5 

4.5 
4.4 
8.9 
8.7 
4.8 

6.4 
6.8 

4.6 
6.1 
4.7 

a. 9 

4.4 
4.2 
8.8 

6.1 

6.6 

4.9 

•6.9 

4.6 


2.1 


Los Anireles 


2 9 


Ked Bluff 


S 1 


Saoramento 


?. 


San Dieg^o 


4.1 


San Francisco 


3.9 


Colorado: 

Colorado Springs'^ 




Denver 


3.3 
4.2 
6.1 
3.0 

6.0 
5.3 

4.4 
5.8 
3.7 
4.3 
4.4 
4.6 
3.7 

5.0 

3.5 
4.3 
4.1 
4.7 
4.3 


2.6 
4.1 
4.7 
3.1 

6.0 
5.4 

4.0 
5.1 
2.9 
4.8 
3.8 
4.2 
4.9 

6.0 

3.4 
3.7 
3.1 
4.9 
3.6 


4.2 
3.7 
2.9 
3.8 

5.3 
6.7 

5.0 
6.1 
4.8 
4.8 
5.9 
4.8 
4.8 

6.8 

8.6 
8.3 
8.4 
8.4 

2.7 


5.2 
5.0 
4.5 
4.0 

6.1 
5.0 

6.1 
7.1 
5.2 
6.6 
6.4 
6.4 
5.3 

4.9 

8.6 
2.8 
4.0 
2.6 
3.6 


4.2 
4.3 
3.1 
4.0 

4:0 
4.3 

3.8 
5.8 
3.9 
3.2 
8.8 
4.1 
3.7 

4.7 

6.3 
4.2 
6.3 

4.7 
4.4 


4.0 
4.1 

2.9 
3.9 

5.6 
4.2 

4.7 
6.4 
8.6 
4.8 
4.6 
8.0 
4.6 

4.7 

6.0 
4.8 
8.1 
4.3 
5.1 
5.3 

4,7 

4.8 

4.7 


3.9 


Las Animas 


8.9 


Montrose 


8 4 


Pike's Peak. 

Connecticut: 


3.7 


New Haven 


5 4 


New London 


5,3 


Dakota : 

Bismarck 


4 6 


Buford, Fort 


5.7 


Deadwood 


4.3 


Huron 


4.4 


Sully, Fort 


4 4 


Totten, Fort 


4.4 


Yankton 


4,4 


District of Columbia : 

- Washingrton City 

Florida : 

Cedar Keys 


6.1 
4 4 


Jacksonville 


4 3 


Key West.. 

Pensacola'' 


5.1 
4.3 


Sanford^ 




Titusville 


4.1 

6.2 
6.9 
6.2 


2.9 

4.6 
5.4 
8.9 


4.7 

4.0 
3.9 
8.4 


5.4 

4.0 
4.3 

4.7 


3.9 

3.9 
3.1 
3.4 


5.6 

6.6 
6.6 
6.9 




Georg^: 

Atlanta 


4.3 
4.1 
4.3 


6.3 
6.4 
6.6 


3.6 
3.5 
3.0 


8.1 
3.0 
2.6 


5.6 
6.6 
4.4 


4.7 


Aug^usta.. 


4.8 


Savannah 


4.2 



> Closed October 1, 1887. 

3 Made station of 8d order April 1. 
'Observations began August, 1887. 

4 For 16 days. 



•Established July, 1887. 

' Closed June 30, 1887. 

T Observations began June, 1887. 
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Average elimdiness, scale to 10^ at statums of ike Signal Service^ etc. — Continued. 



SUtions. 



7.1 

5.6 
6.4 
5.2 

6.2 

1.9 

5.1 
4.0 
4.4 
4.6 

8.4 
2.6 
4.4 



5.8 

4.3 
8.2 

6.3 
6.L 

4.8 

6.0 
6.1 



Idaho : 

Botes City 

IlUnois: 

Oairo 

Chicagfo 

Springffield 

Indiana: 

Indianftpolis 

Indian Territory : 

Sill, Fort 

Iowa: 

Davenport 

Des Moines 

Dubuque 

Keokuk 

Kansas: 

Concordia. 

Dodge City 

X^eavenworth 

Topeka' 

Kentucky : 

Louisville 

Louisiana : 

New Orleans 

Shreveport 

Maine : 

Eastport 

Portland 

Maryland : 

Baltimore 

Massachusetts : 

Boston 

Nantucket. 

Wood s Holl » 

Michigan : 

Alpena 

Detroit 

Kscanaba 

Grand Haven 

Lansing 

Mackinaw City 

Marquette 

Port Huron 

Minnesota: 

Duluth 

Moorhesbd 

Saint Paul 

Saint Vincent 

Mississippi : 

Vicksburg 

University' 

Missouri: 

Lamar 

Saint Louis 

Montana: 

Assinaboine, Fort... 

Custer, Fort 

Helena. 

Maginnis, Fort 

Poplar River 

Nebraska: 

Crete" 

North Platte 

Omaha. 

Valentine 

Nevada : 

Winnemucca 

New Hampshire : 

Manchester* 

Mount Washington^i. 
New Jersey: 

Atlantic City 

N«w Mexico : 

Santa F6 

Stanton, Fort 

' Obsenrations began 
'Observations began 
* Observations began 



9 

a 



7.6 
6.7 
6.3 
8.2 
6.4 
6.2 
6.3 
7.3 

4.6 

5.0 
4.7 
4.5 

4.2 



4.1 
4.3 

5.9 
6.6 
7.3 
5.8 
4.5 









6.5 

6.8 
6.8 
6.0 

.7.6 

3.9 

5.8 
5.8 
5.5 
6.0 

4.9 

4.7 
6.6 



7.3 

5.6 
5.9 

6^8 
5.5 

6.2 

5.9 
6.5 



7.3 
7.4 
6.2 
7.8 
7.7 
6.0 
6.1 
7.1 

5.2 
5.9 
5.1 
4.6 

6.4 



5.2 
6.5 

4.5 
4.9 
5.5 
5.1 
8.1 



3.1 
4.3 
4.4 

4.8 



4.8 

4.4 

2.0 
L3 



3.9 
4.8 
3.7 

6.7 



3.9 
4.8 



i 



5.6 

5.2 
5.2 
4.6 

6.« 

2.0 

4.9 
4.1 
4.4 
4.4 

8.2 

2.0 
3.9 



5.5 

3.3 

2.1 

6.2 

6.2 

6.2 

6.1 

5.9 



5.3 
6.6 
4.2 
5.6 
5.3 
4.8 
5.4 
5.7 

4.4 
5.9 
4.9 
6.1 

8.1 



4.3 
4.6 

5.1 
5.7 
5.3 
5.4 
4.5 



8.9 
4.8 
4.5 

2.9 

5.8 
3.8 

4.3 



2.0 
1.7 



3.1 
2.6 

May, 1887. 
June, 1887. 
July, 1887. 



< 



6.1 

4.3 
4.6 
4.2 

4.8 

3.0 

4.7 
4.6 
4.3 
8.9 

4.1 
3.1 
8.9 



4.4 

3.0 

2.2 

4.9 
5.0 

5.1 

4.9 
4.6 



6.8 
6.7 
5.9 
6.1 
4.5 
6.7 
6.6 
6.2 

5.2 

6.2 
5.8 
5.6 

2.8 



8.9 
4.2 

5.5 
6.3 
7.8 
6.6 
5.2 



4.3 
5.4 
5.4 

4.3 

4.8 
4.3 

4.8 

3.4 
2.0 






4.4 

5.5 
8.8 

4.7 

4.3 

3.9 

4.4 
8.2 
8.5 
4.2 

8.9 
3.1 
4.5 



4.6 

4.1 
3.7 

4.6 
4.4 

4.2 

4.1 
3.8 
4.1 

3.8 
4.2 
3.8 
3.6 
8.5 
8.8 
8.3 
4.0 

8.1 
5.0 
4.1 
4.7 

4.5 



4.5 

4.8 

3.9 
4.6 
4.3 
4.3 
3.7 



3.3 
3.8 
3.3 

2.8 

4.8 
4.0 

2.6 

3.2 

2.1 



a 



4.4 

4.9 
4.2 
<.l 

4.3 

3.5 

4.7 
4.0 
4.4 
8.7 

5.0 
4.1 
4.1 
4.1 

8.7 

4.8 
8.4 

8.9 

4.8 

4.6 

5.1 
8.4 
8.7 

4.9 
4.7 
5.2 
5.8 
4.8 
5.7 
5.4 
4.7 

8.6 
5.1 
5.0 
4.6 

3.9 
8.8 

8.7 
3.7 

5.5 
4.5 
5.2 
5.2 
3.7 



4.2 
5.5 
4.4 

2.9 

5.4 
4.4 

8.6 

3.6 
2.9 






2.0 

8.7 
3.0 
3.2 

3.7 

2.5 

3.5 
8.8 
8.6 
2.7 

8.7 
2.7 
2.6 
2.7 

3.6 

4.6 
3.6 

3.8 
4.7 

5.0 

5.4 
4.8 

4.5 

4.6 
3.5 
4.5 
8.8 
8.4 
4.5 
4.7 
8.6 

4.9 

4.8 
5.2 
4.6 

5.0 
4.0 

2.3 

2.8 

3.1 
3.7 
2.7 
3.3 

4.0 

4.5 
3.3 
3.6 
4.0 

L5 

6.1 
4.2 

3.1 

4.2 
3.8 



3 
< 



1.9 

8.9 
4.1 
4.4 

4.2 

8.5 

5.0 
4.7 
4.9 
4.1 

5.8 
4.5 
4.8 
4.8 

8.6 

8.6 
8.9 

4.0 
3.7 

5.1 

4.1 
3.4 
4.4 

4.7 
4.4 

4.5 
5.0 
4.2 
4.1 
5.2 
4.7 

4.9 
5.6 
6.6 
5.0 

8.9 
2.9 

5.2 
8.8 

4.9 
8.9 
4.5 
5.1 
4.4 

6.4 
4.2 
4.7 
5.1 

1.1 

4.2 
8.8 

3.6 

8.6 

4.0 






2.3 

5.3 
5.9 
5.5 

5.5 

3.9 

5.2 
5.0 
5.3 
4.6 

4.5 
3.2 
5.1 
5.2 

5.1 

8.3 
8.1 

8 6 
4.5 

5.2 

8.7 

4.9 
4.9 

4.3 
5.5 
4.1 
5.2 
4.8 
8.8 
4.5 
5.6 

4.5 

4.1 
5.4 
3.6 

3.2 
3.7 

5.8 
4.8 

3.7 
2.9 
2.9 
3.7 
8.0 

5.8 
3.7 
6.4 
4.2 

1.9 

3.9 
8.0 

4.5 

4.2 

3.1 



• 


iber. 


m 


£ 


1 


i 
& 


2.4 


4.0 


6.3 


3.5 


8.8 


6.6 


4.9 


5.2 


7.5 


8.9 


8.0 


6.3 


4.5 


4.3 


6.5 


2.2 


2.7 


3.8 


3.5 


3.6 


5.4 


3.5 


3.9 


5.9 


3.8 


4.3 


6.7 


3.2 


3.3 


4.7 


2.9 


3.2 


4.0 


2.1 


2.1 


2.5 


2.8 


8.5 


4.2 


2.7 


3.9 


4.5 


3.6 


4.0 


6.9 


4.4 


3.8 


6.7 


8.1 


3.9 


7.0 


4.9 


5.5 


5.1 


5.6 


5.3 


5.9 


5.3 


4.0 


5.6 


5.5 


4.2 


5.9 


5.9 


5.1 


6.3 


6.0 


4.2 


6.1 


6.8 


7.3 


8.8 


6.7 


6.0 


7.9 


6.3 


6.5 


8.0 


6.3 


6.5 


9.0 


5.9 


6.1 


8.2 


7.0 


6.8 


.8.9 


6.8 


7.1 


8.5 


6.8 


6.2 


8.0 


5.8 


5.9 


6.3 


5.0 


4.8 


6.2 


5.2 


5.7 


7.5 


4.9 


4.3 


5.0 


4.2. 


4.5 


7.6 


3.2 


3.5 


6.8 


2.7 


3.1 


5.1 


3.1 


2.8 


6.3 


4.6 


5.4 


6.0 


4.5 


4.4 


5.4 


3.8 


8.8 


6.5 


4.9 


6.8 


7.0 


4.0 


3.6 


4.0 


4.1 


3.6 


5.3 


3.6 


3.2 


4.0 


3.7 


3.8 


5.2 


3.6 


3.8 


5.0 


LI 


2.2 


4.4 


4.9 


4.4 


5.6 


5.8 


4.8 


5.0 


L8 


2.7 


3.4 


2.3 


1.9 


3.0 



d 
'a 



4.4 

4.9 
5.1 
4.6 

5.2 

3.1 

4.6 
4.4 

4.6 
4.1 

4.0 
3.1 

4.1 



4.8 

4.2 
3.8 

4.8 
5.1 

5.1 

5.1 
4.9 



6.0 
5.7 
5.3 
0.1 
5.4 
5.6 
5.7 
5.8 

4.8 
5.3 
5.4 
4.7 

4.4 



4.1 
4.3 

4.8 
4.8 
4.9 
5.2 
4.0 



3.7 
4.6 
4.3 

2.9 



4.3 

3.1 
2.6 



< Observations began March, 1887. 
* Closed October 1, 1887. 
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Average cloudinesSf scale Oto 10^ at sUUiona of the Signal Service, efo.— Contmaed. 



Stations. 



New York : 

Albany 

Buffalo 

New York City 

Oflwego 

Rochester 

North Carolina: 

Charlotte 

Hatteras 

Baleigh 

Wilmington 

Ohio: 

Cincinnati 

Cleveland 

Columbus 

Sandusky 

Toledo 

Oregon : 

Astoria^ 

Portland 

Roseburgh 

Pennsylvania: 

Erie 

Philadelphia 

Pitteburgrh 

Rhode Island : 

Block Island 

South Carolina : 

Charleston 

Columbia' 

Tennessee: 

Chattanooga 

Knoxville 

Memphis 

Nashville 

Texas: 

Abilene 

Brownsville 

Corpus Christi' 

Davis, Fort 

Elll9tt.Port 

El Paso 

Gkilveston 

Palestine 

Rio Qrande City ... 

San Antonio 

Utah: 

Frisco 

Salt Lake City 

Vermont: 

Northfield^ 

Virginia: 

Chincoteague*. 

Lvnchburgh 

Norfolk 

Washington Territory 

Canby, Fort 

Olympia. 

Port Angeles 

Spokane Falls 

Tatoosh Island 

Walla Walla. 

Wisconsin : 

Qreen Bay 

La Crosse , 

Milwaukee 

Wyoming : 

Bridger, Fort 

Cheyenne* 



• 



e.5 

8.3 
5.4 
8.8 
8.8 

4.3 

4.9 
4.7 
4.6 

6.3 

7.7 
7.1 
7.1 
6.9 



8.4 
7.9 

7.9 
6.4 
7.6 

6.2 

4.6 



4.4 
8.9 
3.9 
4.9 

2.5 
3.8 



u 

•s 



6.7 
7.6 
5.8 
8.4 
8.6 

6.9 
5.2 
6.7 
5.6 

7.6 
7.6 
7.5 
7.6 
6.9 



6.5 
7.0 

7.8 
6.0 

7.7 

5.5 

6.2 



1.7 
2.6 
1.4 
8.2 
3.2 
2.S 
3.0 

2.9 
6.6 



4.8 
4.7 
5.4 

8.7 
7.9 
7.4 
5.6 
7.9 
7.3 

6.0 
5.7 
5.8 

5.4 



7.0 
6.5 
6.1 
6.9 

5.4 
5.1 
6.6 
3.1 
3.6 
2.1 
5.1 
6.3 
6.1 
6.7 

3.9 
6.3 






6.7 
6.6 
5.0 
7.0 
7.5 

4.4 
3.8 
4.2 
3.7 

6.3 
5.6 
6.9 
6.1 
5.5 

7.5 
6.7 
6.4 

5.6 
5.5 

6.8 

5.8 
3.5 



5.2 
7.1 
7.0 

6.8 
6.0 
6.6 
6.7 
5.4 
7.1 

6.1 
6.2 
6.9 

5.2 



4.6 
4.8 
3.7 
4.7 

3.0 
3.0 
3.2 
1.4 
2.4 
0.8 
3.3 
2.8 
2.3 
4.1 

2.8 
3.8 

6.2 

5.5 

6.0 
5.5 

8.1 
6.4 
6.9 
5.6 
7.5 
5.6 

4.8 
5.6 
5.5 

4.3 
8.6 



I 



5.1 
4.8 
5.1 
6.5 
5.7 

8.5 
3.6 
4.0 
3.2 

4.5 

4.7 
5.1 
4.8 
6.2 

8.0 
6.7 
6.5 

5.2 
5.6 
4.9 

4.6 

3.1 



3.7 
3.4 
2.6 
8.7 

8.0 
3.7 
3.9 
1.7 
3.8 
0.8 
4.1 
3.6 
3.7 
5.7 

4.2 
4.8 

4.5 

4.9 
6.1 
5.1 

8.3 
6a 
6.5 
6.3 
6.6 
6.7 

6.5 
6.3 
5.3 

5.8 
5.3 



it 



3.7 
4.0 
3.8 
4.3 
5.0 

6.4 
3.3 
5.3 
4.2 

4.7 
4.0 
4.8 
4.1 
4.1 

6.8 
5.5 
4.9 

4.0 
4.2 
4.6 

8.7 

4.9 



5.5 
4.2 
4.5 
4.6 

5.0 
4.1 
3.7 
3.1 
3.9 
1.1 
4.0 
4.9 
8.0 
5.1 

2.8 
3.1 

3.1 

3.6 
5.1 
4.4 

7.1 
5.5 
4.7 
3.7 
6.0 
4.1 

4.0 
4.8 
4.0 

4.2 
4.5 



o 
s 



5.8 
4.9 
4.6 
5.6 
6.5 

49 
4.5 
4.5 
4.6 

5.2 
4.0 
4.4 
4.4 
4.6 

6.8 
5.0 
4.1 

4.8 
5.0 
3.9 

3.8 

4.3 
4.2 

4.2 
2.7 
4.5 
4.1 

4.2 
5.0 
3.9 
2.9 
4.0 
1.5 
3.5 
8.8 
8.5 
3.5 

1.7 
2.4 

4.4 

•4.6 
4.7 
4.4 

7.5 
5.5 
5.8 
4.8 
6.0 
*.7 

5.3 
5.6 
4.4 

4.6 
3.9 



s 



5.4 
3.5 
5.5 
4.6 
3.7 

6.4 
4.6 
5.4 
5.1 

4.0 
3.1 
4.0 
3.3 
2.6 

6.1 
3.2 
1.2 

4.5 
5.5 
4.3 

4.*6 

5.0 
6.1 

6.0 
5.7 
4.3 
5.1 

8.7 
2.2 
3.0 
3.5 
2.4 
3.4 
3.1 
2.5 
L7 
3.8 

3.1 
3.1 

4.7 



5.0 
5.0 

5.4 
2.8 
3.2 
2.5 
5.4 
L4 

5.0 
5.2 
4.0 

4.4 
4.7 



OB 

9 
M 



3.6 
4.8 
4.6 
3.6 

5.8 
4.1 
5.1 
4.2 

4.0 
3.9 
3.8 
4.4 
4.3 

7.4 
2.9 
L6 

4.0 
5.1 
4.5 

4.6 

3.9 
5.1 

4.2 
4.1 
3.5 
3.5 

4.1 
2.5 
3.7 
4.0 
8.8 
4.3 
3.6 
4.9 
2.7 
6.0 

2.4 
3.2 

8.5 



4.7 
5.4 

6.9 
3.8 
3.1 
3.9 
5.1 
2.5 

6.3 
6.0 
5.3 

4.9 
4.4 



u 

4) 

Xi 

a 
s 



5.2 
4.7 
4.5 
5.6 
5.1 

4.8 
8.2 
3.9 
3.4 

6.6 
6.2 
5.4 
5.4 
5.1 

6.0 
4.3 
2.9 

5.8 
6.8 
5.8 

4.9 

2.5 
4.1 

4.2 
3.6 
4.8 
4.8 

4.3 
8.9 
5.0 
4.7 
4.1 
2.8 
4.1 
3.7 
3.8 
5.3 

1.9 
1.9 

4.6 



5.2 
4.5 

4.4 
4.3 
5.0 
4.7 
5.4 
3.4 

5.8 
5.3 
5.8 

3.6 
3.5 



a 

o 
O 



6.5 
5.7 
5.5 
6.9 
5.9 

4.7 

4.8 
4.7 
4.8 

3.9 
6.7 
4.2 
5.8 
5.7 

6.6 
4.9 
3.1 

6.2 
6.0 
6.2 

5.9 

4.1 
4.5 

4.0 
3.9 
2.8 
4.0 

3.1 
5.0 
5.9 
3.3 
2.2 
1.2 
4.2 
3.4 
4.4 
4.8 

1.7 
1.9 

6.8 



2 

a 

o 



4.6 
4.9 

4.9 
5.4 
5.5 
4.5 
5.5 
3.5 

5.9 
5.5 
5.6 

4.1 

8.7 



6.1 
6.3 
4.5 
6.8 
6.5 

3.5 

3.7 
3.6 
2.2 

4.6 
6.8 
4.9 
4.9 
4.1 

6.2 
5.9 
6.1 

6.1 
5.2 
5.4 

4.1 

2.6 
2.9 

3.3 
3.5 
8.2 
3.2 

3.6 
4.9 
5.0 
3.1 
2.1 
1.7 
3.4 
3.7 
5.4 
6.3 

2.5 
3.1 

6.3 



3.7 
3.4 

5.7 
6.8 
6.7 
6.2 
6.6 
5.5 

6.2 
5.7 
5.0 

4.2 
8.5 



a 

8 



6.3 
7.6 
5.9 

8.5 
7.4 

6.5 
5.9 
5.9 
5.2 

7.8 
7.7 
6.9 
6.9 
6.9 

8.0 
8.4 
7.9 

7.9 
6.0 
6.9 

5.9 

6.3 
6.1 

7.1 
6.7 
6.3 
6.7 



2.9 
5.4 

6.5 



5.7 
6.4 

7.1 
8.2 
7.1 
7.8 
8.3 
6.9 

8.2 
7.5 
7.2 

6.6 
4.3 



9 

a 
a 
< 



5.6 
5.6 
5.0 
6.4 
6.1 

6.1 
4.3 
4.8 
4.2 

5.3 
5.7 
6.4 
5.4 
5.2 



5.7 
5.0 

5.8 
5.4 
5.7 

5.0 

4.2 



4.9 
4.4 
4.2 

4.7 

3.9 
4.0 

'3.0 
3.2 
L9 
4.0 
4.2 
3.6 
4.9 

2.7 
3.8 



5.0 
5.0 

6.7 
5.7 
6.7 
5.2 
6.3 
4.9 

5.8 
5.8 
6.4 

4.7 



* Observations began March, 1887. 

* Observations began June, 1887. 

* Observations began.February, 1887. 



* Closed June 30, 1887. 
^ For 18 days. 

* No observations. 
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APPENDIX No. 29. 

Dates of the first and last killing frost, at regtUar and voluntary stations of the Signal Serv- 

fee, U. S, Army, for the seeuon of 1887-'88. 



states and stations. 



Dates of— 



First. 



Alabama : 

Bermuda Oct. 31 

Florence Oct. 22 

Oadsden Oct. 13 

Mobile^ Oct. 31 

Montgomery' Oct. 31 

Tuscumbia Oct. 12 

A rkansas : 

Conway Oct. 12 

Fort Smith* Nov. 19 

Jersey Nov. 8 

I«adHill ^ Oot. 12 

Little Rocic > Nov. 20 

Washington Oct. 14 

Arizona: * 

Apaohe,Fort> Oct. 20 

Cedar Springs (*) 

Grant, Fort* Nov. 27 

Holbrook Oct. 13 

Teviston (») 

Tucson Nov. 21 

Whipple Barracks ' Oct. 9 

Yuma^ Dec. 22 

California: 

Bidwell.Forti Sept. 1 

Eureka^ Jan. 6 

Fresno City • Nov. 26 

Keeler^ Nov. 27 

Ix>s Angeles * Nov. 30 

Oroville Nov. 25 

Red Bluff' Nov. 24 

Sacramento ^ Nov. 25 

San Diego K (*) 

San Francisco ^ Dec. 31 

Santa Barbara Jan. 7 

Willows Nov. 20 

Colorado : 

Climax (^) 

Colorado Springs' , Oct. 20 

Denver ' Sept. 28 

Grand Junction Oct. 17 

Husted Sept. 13 

Las Animas* Oct. 20 

Ix>ngmont Sept. 14 

Monte Vista Sept. 27 

Montrose' Oct. 19 

Pike's Peak > (») 

Saguache Oct. 16 

Walden Sept. 28 

Connecticut: 

Middleton Sept. 24 

New Haven I Sept. 27 

NewLondoa' Oct. 16 

Southington Oct. 12 

DakoU: 

Bismarck ' Sept. 15 

Buford' Sept. 15 

' Used to designate regular stations of 
»nal Service. 
* No record. 



Last. 



Mar. 13 
Mar. 8 
Apr. 13 
Jan. 29 
Mar. 23 
Apr. 25 

Mar. 21 
Mar. 29 
Apr. 28 

(') 
Mar. 22 
Mar. 29 

(») 
Apr. 29 
Mar. 28 
May 2/ 
Mar. 2S 
Mar. 20 
May 28 
Jan. 12 

June 30 
Mar. 27 
Mar. 1 
Mar. 1 
Jan. 16 
Jan. 17 
Mar. 4 
Feb. 29 

Jan. 11 
Jan. 9 
Apr. 1 

(5) 
Apr. 30 
May 12 
Apr. 10 
May 29 
Apr. 29 
Apr. 12 
June 23 
May 28 

(*) 
May 29 

June 28 

May 17 
May 17 
May 3 
May 17 

June 6 
May 16 

the Slg- 



States and stations. 



Oct. 
Nov. 
Dec. 
Dec. 

(*) 
Nov. 

{*) 

(*) 

Nov. 

(*) 
(*) 
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Dakota— Continued. 

Deadwood ' 

Garden City 

Highmore 

Huron' 

ItepidCity' 

Sully, Fort' - 

Totten.Fort* 

Woonsocket. 

Yankton' 

District of Columbia : 

Washington City ' 

Florida: 

Archer , 

Cedar Keys ' 

Duke..... 

Fort*Meade , 

Homeland 

•Tacksonville ' 

Key West* 

Manatee 

Pensacola' 

Sanford' 

Titusville' 

Georgia : 

Athens 

Atlanta' 

Augusta' 

Forsyth 

Savannah ' 

Idaho: 

Bois^City' 

Illinois : 

Aledo...: 

Atwood 

Beason^. 

Cairo' 

Chicago ' 

£berle 

Fairfield ; 

Golconda 

Greenville 

^"KRSville 

Irishtown 

Lake Forest 

Mascoutah 

Mattoon 

Melvin 

Olney 

Oswego 

Ottawa 

Paris 

Pckin 

Peoria 

Pontiac 

Richview 

Riley 

* Station closed before last frost 
pected. 

* No frost daring the season. 

* Frost every month. 



Dates of— 



First. 



Oct. 9 
Sept. 15 
Sept. 15 
Sept. 23 

(•) 
Oct. 9 

Sept. 15 

Sept. 19 

Oct. 11 

Oct. 16 



81 

21 
19 
19 

21 



21 



Nov. 
Oct. 
Nov. 
Nov. 21 
Nov. 20 



6 

31 

1 



Oct. 23 

Oct. 25 
Oct. 5 
Sept. 24 
Oct. 30 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Sept. 24 
Nov. 20 
Sept. 24 
Oct. 25 
Sept. 23 
Oct. 6 
Oct. 5 
Sept. 24 
Oct. 5 
Oct. 25 
Sept. 16 
Oct. 12 
Oct. 5 



11 
12 
12 
12 
12 
12 
25 



Last. 



May 11 

May 16 
May 18 
Apr, 7 
June 1 
May 16 
May 12 

Apr. 26 

Alar. 23 
Mar. 12 
Feb. 27 
Dec. 19 

(*) 
Feb. 29 

^? 

Feb. 28 

0) 
{') 

Apr. 25 
Mar. 23 
Mar. 16 

(«) 
Mar. 23 

May 11 

Apr. 24 
May 15 
May 14 
Mar. 30 
May 15 
Apr. 14 
May 15 
May 15 
Apr. 29 
Aur. 25 
Alar. 22 
May 1 
Apr. 20 
Apr. 23 

CO 
May 15 

Apr. 25 
May 13 
Apr. 20 
May 14 
Mar. 28 
May 19 
Mar. 29 
May 13 



was to be ex- 



r 
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Doin ofihefirvt and last killing frosty at regular and voluntary stations of the Signal Serv- 
ice, U. 8. Army J etc. — Continued. 



States and stations. 



Illinois— Continued. 

Bockford.. 

Sandwich 

' South EvanstoQ ~.. 

^ Springfield > 

Sumner 

Watseka 

Windsor 

Woodstock 

Indiana : 

Blue Lick 

Columbia City 

Columbus 

Connersville 

Farmland 

Indianapolis ^ 

JefTersonville 

Mount Vernon 

Bockville 

Salem 

Suoman 

Indian Territory : 

Sill. Fort* 

Iowa: 

Ames 

Bancroft 

Cedar Rapids , 

Clarinda. 

Davenport * , 

Des Moines* 

Dubuque * 

Elkader 

Glenwood 

Keokuk* 

Monticel)o , 

Muscatine 

Osceola. 

Oskaloosa 

Kansas: 

Allison 

Belleville 

Cawker City 

Concordia * , 

Dodge City* 

£1 Dorado 

Englewood 

Globe 

Leavenworth * 

Manhattan 

Morse 

Nebo 

Rome 

Salina 

Sedan 

Topeka* 

Wakefield 

Yates Center 

Kentucky : 

Bowling Green 

Frankfort 

I^zington ' * 

Louisville * , 

Louisiana : 

Grand Coteau 

Liberty Hill 

Mandeville 

New Iberia 

New Orleans* 

Shreveport > 

Vidalia 

Maine : 

Eastport* 

Gardiner 

Lewiston 

Orono 

Portland » 



Dates of — 



First. 



Last. 



Oct. 5 
Nov. 28 
Oct. 5 
Oct. 12 
Oct. 12 
Oct. 12 
Sept. 24 
Sept. 24 

Oct. 25 
Sept. 24 
Sept. 24 
Sept. 21 
Sept. 24 
Oct. 12 
Oct. 12 
Sept. 24 
Sept. 23 
Sept. 24 
Oct. 22 

Oct. 27 

(*) 
Sept. 23 
Sept. 24 
Oct. 10 
Oct. 12 
Oct. 12 
Oct. 6 
Sept. 23 
Oct. 3 
Oct. 12 
Sept. 24 
Oct. 6 

(') 
Oct. 11 

(^ 
Oct. 10 
Oct. 11 
Oct. 21 
Oct. 21 
Oct. 11 
Oct. 23 
Oct. 24 
Oct. 12 
Oct. 11 
Sept. 20 
Oct. 12 
Oct. 25 
Oct. 11 
Nov. 19 
Oct. 12 
Oct. 11 
Oct. 12 

Sept. 24 
Sept. 24 
Oct. 31 
Oct. 22 

Nov. 29 

(') 
Sept. 21 

(») 
Dec. 29 

Oct. 13 

Oct. 15 
Sept. 24 
Oct. 12 
Sept. 24 
Oct. 13 



States and stations. 



Dates of— - 



First. 



Apr. 30 

(*) 
May 16 
May 14 
Apr. 24 
May 13 
June 1 
May 13 

Mar. 23 
May 14 
May 15 
May 15 
May 20 
Apr.- 3 
May 15 
Apr. 25 
May 15 
May 20 
Apr. 21 

Mar. 29 

May 19 

June 2 
May 19 

May 15 
May 13 
Apr. 20 
May 19 
May 19 
May 14 
Apr. 20 
May 13 
May 16 
June 1 
May 14 

Apr. 29 
Apr. 20 
Apr. 80 
Mar. 28 
Apr. 30 
Apr. 30 
Apr. 30 
Apr. 20 
Apr. 20 
May 19 
Apr. 30 
May 19 
Apr. 30 
May 14 
Mar. 29 
May 19 
May 19 
Mar. 29 

May 18 
May 15 
Mar. 30 
May 15 

Jan. 19 
Mar. 22 
Feb. 28 
Feb. 28 
Dec. 80 
Mar. 11 
Mar. 22 

Apr. *26 
May 4 
May 8 
May 22 
Mar. 11 



Maryland : 

Baltimore* , 

Barren Creek 

Gaithersburg 

Massachusetts : 

Amherst 

Blue Hill 

Boston* 

Dudley 

Fitchburg 

Nantucket* , 

Somerset 

Westborough 

Wood's Holl* 

Michigan : 

Adrian 

Alpena* 

Detroit* 

Escanaba* 

Grand Haven *.... 

Greenville 

Hanover 

Hart 

Hudson , 

Ingalls 

Kalamazoo 

Lansing* 

Mackinaw City *. 

Marquette * 

Port Huron* 



Saint John's. 



Saint Louis 

Minnesota: 

Delano 

Duluth* 

Grand Meadow 

Moorhead* 

Morris 

Red Wing , 

Rolling Green 

Saint Paul* 

Saint Vincent' 

Mississippi : 

University * 

Vicksburg ' 

Missouri : 

Fayette 

Ironton 

Kirksville , 

Lamar* 

Lexington..*. 

Mexico 

Oregon 

Saint Charles 

Saint Louis* 

Hhelbina 

Springfield* 

Steelville 

Montana : 

Assinaboine, Fort*. 

Custer, Fort* 

Helena* 

Maginnis, Fort * 

Poplar River* 

Virginia City 

Nebraska: 

Brownsville 

Crete* 

DeSoto 

Fairbury 

Falls Cily 

Fremont 

Genoa 

Nebraska City 

North Platte* 

Omaha* 



Last. 



^ Used to designate regular stations of the Signal Service 

« fltn.fi nn f>1nii«d hAfnrA ^»Mt frnnt 'orAJi in VkA i 



Oct. 31 
Sept. 25 
Oct. 20 

Sept. 17 
Aug. 8 
Oct. 13 
Sept 24 
Oct. 12 
Nov. 5 
Oct. 15 
Sept. 17 
Nov. 6 

Oct. 14 
Sept. 16 
Oct. 22 
Sept 10 
Sept 24 
Oct 15 
Oct. 15 

Sept. 7 
Sept 4 
Oct. 25 
Sept 24 
Sept 24 
Sept 16 
Sept. 26 
Sept. 24 
Sept 21 

Sept 10 
Oct. 5 

. (*) 
Sept. 10 
Sept. 23 
Sept 23 
Oct. 4 
Oct. 5 
Aug. 24 

Oct 31 
Oct. 31 

Sept. 24 
Sept. 24 
Oct. 24 
Oct. 12 
Oct 12 
Oct 12 
Oct. 12 

(') 
Nov. 19 
Oct. 12 
Oct. 12 
Oct 12 

Oct. 8 
Oct. 8 
Sept 22 
Sept 15 
Sept. 15 
Oct. 2 

Oct 12 
Oct 11 
Oct 12 
Oct. 12 
Oct 11 
Oct. 24 
Oct. 11 
Oct. 18 
Sept 28 
Oct 12 

* No record. 



Mar. Id- 
May 3 

May S 
May 8 

Apr. 25 

C) 
Apr. 25 

Apr. 10- 

May 3 

May 18 
Apr. 26 

May I 

Apr. 21 
May 14 

OP) 
May 25- 
May 1 
May 20 
May 21 
May 2 
May 6 
Apr. 12 
Apr. 25 
Mar. 90 
May 2 
May 16 
Apr. 17 
May 16 

May 19 
May 16 
May 17 
June X 
May 14 
May 19 
May 14 
May 13 
June 6 

Feb. la 
Mar. 22 

May 14 
May 15 
Apr. 19 
Apr. 20- 

(») 
Apr. 20 
May 14 
Mar. 29- 
Mar. 14 

(*) 
May 1 
May 14 

Apr. 29 
May 12 
May 3 
June 24 
Apr. 19 
May 17 

Apr. 90 
May 14 
Apr. 20 
May 14 

Apr. 20 
Apr. 12 
Apr. 80 
Apr. 20 
May 18 
Apr. aO' 



Station closed before last frost was to be expected. 
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Dates of the first and last killing frosty at regular and volurUary stations of the Signal Serv' 

ice, U, 8. Armyj etc. — Contioaed. 



states aod stations. 



Nebraska— Continued. 

Ravenna ^ 

Syracuse 

Tecumseh 

Valentine ' 

Weeping Waters ~... 

Nevada : 

Carson City 

Winnemucca ' 

New Hampshire : 

Concord ^ 

Manchester ' * ... 

Mount Washington ^ 

New Jersey : 

Atlantic City 

Beverly 

BilliniE^port 

Bordentown 

Clayton. 

Dover ... 

Egg Harbor 

Gillette 

Hopewell 

Imfayston 

Locktown 

Readington 

South Orange 

Union 

New Mexico : 

Gallinas Spring 

Las Vegas 

Stanton, Fort' 

New York : 

Albany ' 

Auburn 

Brooklyn 

Bufialo» 

Carmel 

Cooperstown 

Eden 

Factoryville 

Humphrey 

New York City* 

Oswego* 

Rochester* 

Savona 

TJtica ; 

North Carolina : 

Charlotte* 

Hatteras* 

Monroe 

Mt. Pleasant 

Raleigh* 

Salisbury 

Tarborough 

Weldon 

Wilmington *~ 

Ohio: 

Bangorville 

Bellevue 

Celina 

Cincinnati * , 

Clarksville 

Clevebind *... 

Collin wood 

Columbus 

Garrettsville.. 

Qreenville 

Jefferson 

Napoleon 

North Lewisburgh.. 

Sandusky *.. 

Tiffin 

Toledo > 

Wauseon 

Youngstown 



Dates of— 



First. 



Oct. 3 
Oct. 11 

(«) 
Sept. 28 

Sept. 23 

(») 
Aug. 81 

Sept. 24 
Sept. 24 

Not. 21 
Oct. 16 
Oct. 13 
Sept. 25 
Oct. 12 
Sept. 17 
Nov. 2 
Nov. 3 
Sept. 26 
Sept. 25 
Oct. 12 
Sept 17 
Oct. 22 
Sept. 17 

Oct. 20 
Sept. 28 
Oct. 19 



15 

15 

1 

15 



Oct. 
Oct. 
Oct. 
Oct. 
Sept. 25 
Sept. 17 
Sept. 28 
Sept. 18 
Sept. 17 
Oct. 23 
Oct. 15 
Hept. 26 
Sept. 26 
Aug. 8 

Oct. 16 
Dec. 29 
Sept. 25 
Oct. 6 
Nov. 2 
Sept. 25 
Nov. 13 
Nov. 9 
Nov. 2 

Sept. 26 

Oct. 12 
Oct. 22 
Sept. 24 
Oct. 22 
Oct. 25 
Oct 12 
Sept 26 
Sept 24 
Oct 16 
Sept 17 
Oct 15 
Oct 15 
Oct. 18 
Oct 15 



Last. 



May 14 

(*) 
Mar. 26 

May 12 

June 2 



May 

May 

May 
May 

Apr. 
May 
Apr. 
May 
Apr. 
May 
Apr. 
May 

May 
May 
May 
Apr. 
May 



21 
5 

3 
3 



25 

17 

26 

3 

26 

17 

9 

3 

21 
21 
17 
22 
5 



Apr. 1 
May* 29 
Apr. 29 



24 



Apr. 

Apr. 
Apr. 
Apr. 

, <"> 
June 8 

May 17 

July 

Apr. 

Apr. 

Apr. 

May 



13 

25 

9 



16 
13 
25 
25 



Apr. 

Mar. 

May 

Apr. 

Apr. 

Apr. 

Jan. 

Apr. 

Mar. 



June 3 
June 12 
Apr. 12 
Mar. 
Apr. 
Apr. 

Apr. 
May 
Apr. 
Apr. 
May 
May 



States and stations. 



8 

26 
i 
15 
26 
26 
26 
3 
26 
10 



18 
25 
25 

25 
21 
24 
25 
2 
20 



Mar. 18 
Apr. 20 
Apr. 24 
May 20 



Oct 23 
Nov. 16 
Sept 12 
Nov. 5 

• <') 

^ <•> 
Oct 24 

Oct. 23 

Nov. 16 

Sept 17 
Sept 18 
Oct. 12 

J,. 

Sept 24 
Sept. 24 
Sept 17 
Oct 16 
Aug. 30 
Oct 15 
Oct. 13 

(*) 
Nov. 9 

Nov. 21 
Nov. 13 
Oct. 22 
Nov. 21 



24 
13 
13 
12 
31 
12 
25 



Sept 17 
Sept 17 

* Used to designate regular stations of the Signal Service. 
' Station closed before last frost was to be expected. 



Or^on : 

Albany 

Astoria * 

Baudon 

East Portland 

Eola 

McMinnville 

Portland * 

Roseburgh * 

Yaquina 

Pennsylvania: 

Corry 

Dy berry 

Erie* , 

Franklin .' 

Holidaysburg 

Huntingdon 

New Bloomfield 

Quakertown 

Philadelphia * 

Phillipsburgh :..•• 

Pittsburgh > 

Pottstown 

<york 

Rhode Island : 

Block Island * 

South Carolina : 

Charleston* 

Columbia^ 

Newberry 

Statesburgh 

Tennessee : 

Ashwood 

Chattanooga * 

Knoxville ' 

Memphis* 

Milan 

Nashville ' 

Ridd eton 

Texas : 

Abilene * 

Austin 

Brownsville' 

Cedar Hill 

Cleburne 

Comanche 

Corpus Chrlsti * 

Corsicana 

Davis, Fort* 

Decatur 

Elliott, Fort* 

El Paso* 

Galveston * 

New Ulm 

Palestine* 

Kio Grande City* 

San Antonio ' 

Utah: 

Frisco' 

Salt Lake City* 

Vermont : 

Burlington 

Charlotte 

Lunenburgh 

Manchester* 

Northfleld* 

Virginia : 

Dale Enterprise 

Lynchburgh* 

Norfolk* 

Rappahannock 

Washington : 

Canby, Fort* 

Blakeley 

Olympia * 

Port Angeles* 

• No reeord. 

* Frost every month. 



Dates of— 



First 



Sept. 

Oct. 

Oct 

Oct. 

Oct. 

Oct. 

Sept. 



Oct. 22 
Nov. 28 
Dec. 21 
Nov. 20 
Oct 21 

(') 
Dec. 21 

Nov. 11 
Oct. 29 
Nov. 11 
Oct 24 
Nov. 15 
Dec. 22 
Nov. 28 
Deo. 12 
Dec. 21 
Nov. 28 

Nov. 24 
Oct. 18 

Sept 17 
Oct 15 
Sept 21 
Oct. 15 
Sept 11 

Sept 25 
Oct 15 
Oct. 23 
Sept 26 

Nov. 17 
Nov. 16 
Oct 24 
Oct 19 



Last 



Mar. 10 
Mar. 9 
Apr. iqi,. 
May 10 
Apr. 11 
May 5 
Apr, 9 
Apr. 9 
Mar. 9 

May 21 
June 4 
Apr. 25 
Apr. 25 
May Vr 

(») 
May 17 
May 17 
Mar. 19 
May 22 
May 17 
May 3 
Apr. 21 

Apr. 13 

Mar. 23 
Mar. 9 
May 15 
Mar. 23 

Apr. 25 
Mar. 23 
Mar. 23 
Mar. 22 
Mar. 8 
Mar. 2i 
May 15 

Mar. 7 
Feb. 22 
Jan. 17 
Mar. 21 
Apr. 30 
May 28 
Dec. 21 
Mar. 29 
Feb. 25 
Mar. 21 
Mar. 29 
Mar. 20 
Jan. 2 
Feb. 12 
Mar. 29 
Deo. 25 
Jan. 2 

Apr. 5 

Apr. 8 

(*) 
May 3 
Apr. 25 
Mfay 3 

May 17 

Apr. 26 
Apr. 26 

(*) 

Mar. 7 
Mar. 26 
Apr. 16 
Apr. 27 
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Dates of the first and last kilHnj frosty at regular and voluntary staiions of the Signal Serv^ 

tec, U. S. Army, etc. — Continued. 



States and stations. 


Dates of— 


States and stations. 

■ 


Dates of— 


First. 


Last. 


First. 


Last. 


Washington— Continued. 
Spokane Falls * 


Sept. 20 
Jan. 3 
Oct. 23 

Sept. 24 
Sept. 26 

Sept. 16 
Oct. 4 


Apr. 17 
Mar. 8 
Mar. 29 

May 17 

Apr. 26 

Jane 3 
May 15 
May 15 


Wisconsin — Continued. 

Green. Bay * 


Sept. 16 
Oct. 5 
Oct. 21 
Oct. 12 
Aug. 24 

Oct. 7 
Sept. 27 


May 16 


Tatoosh Island* 


La Crossed 

Manitowoc 


May 14 
May ]0 


"Walla WaUa* 


West VirginU: 

Middlebrook 


Milwaukee^ 


Wauoousta 


Mav 19 


Parkersbarsrh 


Wyoming : 

Brldirer. Fort * 




Wisconsin : 


May 28 
May 18 


I>euster 


Cheyenne* 


Fond'du Iac 


McKinney, Fort * 


May 17 


Fredonia 









1 Used to designate regular stations of the Signal Service. 



* No record. 
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APPENDIX No. 30. 

Mean relative humidity at stations of the Signal Service, U, S. Army, for each morUhj and the 

year 1887. 



Stationfl. 


• 

§ 


• 

1 


s 




• 

1 


• 

S 


• 


• 


1 


• 

75.9 
69.6 


1 

74.8 
64.8 


• 

u 
i 

8 

83.1 
72.0 


• 


s 

< 


Alabama: 

Mobile 


73.9 
72.8 

72.2 

47.1 
37.4 
64.3 
64.2 
47.0 

70.8 
67.4 

83.0 
89.0 


81.5 
77.9 

74.0 

57.8 
50.1 
66.7 
65.7 
56.8 

78.8 
72.6 

89.1 
85.4 


r69.3 
64.9 

73.6 

36.4 

27.5 

49.9 

51.4 

60,1 

78.2 
67.0 

62.2 
83.6 


68.5 
61.6 

72.0 

42.6 
32.0 


74.5 
69.2 

73.4 

31.6 
24.4 


76.9 
66.8 

76.4 

84.7 
26.7 


80.3 
79.9 

85.4 

60.9 
40.1 


78.0 
78.1 

83.9 

64.9 
43.5 


74.2 

64.7 

80.7 

68.6 
44.1 


75.9 


MontflTomery.. 


70.2 


Alaska : 

Sitka* 




Arizona : 

Aoache. Fort. 


59.9 
40.4 


60.^ 
38.6 


69.4 
47.6 


62.8 


Grant. Fort 


87.7 


Thomas. Fort* 




Whipple Barracks.. 
Yuma 


64.8 
64.5 

70.0 
65.6 

62.4 
86.8 


67.3 
59.1 

72.8 
77.8 

63.2 

84.7 


57.5 
43.4 

70.1 
77.8 

54.8 
86.8 


64.4 
45.1 

70.7 
72.3 

43.3 
90.4 


65.0 
49.2 

74.9 
67.9 

47.2 
87.4 


70.0 
56.1 

72.1 
64.0 

62.7 
89.1 
49.1 
33.3 
82.0 
32.5 
53.3 
83.7 
75.0 

67.8 
60.0 
67.2 
53.7 
77.4 

76.0 
77.3 

69.6 
62.3 
78.5 
67.1 
62.5 
71.4 
80.3 

72.9 

76.8 
80.5 
77.0 
73.6 


62.8 
48.3 

64.0 
59,2 

60.5 
88.8 
60.3 
88.0 
72.7 
26.9 
46.0 
72.4 
65.0 

58.8 
56.0 
53.7 
60.6 
76.3 

71.2 
75.6 

71.6 
67.0 
79.3 
61.3 
63.1 
72.3 
68.1 

65.9 

77.0 
81). 
80.5 
75.8 


66.5 
57.2 

50.6 
59 8 

^5.3 
88.4 
64.8 
42.7 
78.1 
46.5 
62.8 
76.8 
77.6 

50.1 
62.0 
45.6 
57.8 
61.7 

70.4 
73.7 

71.4 
70.7 
73.1 
58.4 
61.1 
75.7 
166.8 

60.1 

75.1 
79.0 
77.6 

74.7 


70.8 
56.5 

73.2 
75.6 

84.8 
89.9 
78.2 
45.4 
74.4 
67.4 
77.6 
70.7 
75.1 

59.5 
52.0 
63.5 
62.6 
74.2 

78.8 
75.3 

87.7 
81.2 
79.6 
77.4 
80.1 
88.3 
78.8 

69.7 

82.7 
84.8 
80.5 
82.2 


62.5 
63.6 


Arkansas : 

Fort Smith 


71.4 


Little Rook 


68.9 


California : 

Bidwell. Fort 


64.9 


Koreka..... 


87.5 


Fresno City* 




ITaaImi* 


46.2 
66.3 
64.5 
73.3 
69.7 
74.3 


50.2 
81.5 
72.4 
76.7 
75.1 
75.7 


30.1 
78.5 
57.6 
67.6 
79.1 
76.0 


36.3 
78.9 
47.9 
65.5 
75.8 
71.6 


34.1 
72.9 
43.8 
62.9 
73.9 
75.4 


33.7 
78.5 
84.4 
59.2 
80.6 
75.5 


31.0 
82.7 
85.8 
59.1 
81.2 
83.2 

60.5 
52.8 
61.6 
44.8 
69.4 

81.6 
84.2 

67.2 
62.3 
72.9 
65.3 
60.4 
7S.0 
73.0 

71.9 

76.6 
76.3 
74.9 
78.5 


22.2 
80.9 
84,8 
60.7 
79.6 
81.9 

59.7 
54.6 
62.9 

48.7 
70.0 

78.1 
78.9 

78.9 
70.8 
80.4 
.72.4 
71.8 
75.9 
76.6 

72.8 

74.3 
78.7 
75. 9 J 
75.5 


36.9 


L.08 Anflreles 


77.3 


Red Bluff. 


47.0 


RAnrftTViAntA 


68.7 


San Diego 


76.5 


San Francisco......... 


75.4 


Colorado : 

Colorado SDrinm^.. 




Denver 


63.5 
70.1 
67.1 
83.0 

77.2 
79.7 

96.3 
89.0 
79.8 
76.4 
72.2 
79.8 
74.3 

67.9 

85.1 
82.6 
83.2 
78.4 
74.4 


51.1 
65.1 
60.6 
83.2 

72.0 
78.0 

92.9 
86.6 
75.6 
78.8 
69.5 
79.8 
.74.6 

70.6 

87.0 
83.5 
78.7 
85.0 
79.2 


43.1 
62.1 
47.1 
74.1 

63.1 
72.7 

85.9 
77.4 
69.4 
78.7 
73.9 
79.9 
74.8 

59.6 

73.4 
74.2 
74.8 
74.4 
70.4 


47.1 
73.2 

48.7 
80.1 

60.5 
69.7 

68.7 
65.2 
7L5 
61.3 
70.0 
73.2 
69.2 

6L7 

78.4 
73.2 
77.2 
74.3 
73.5 


47.4 
69.4 
35.7 
79.3 

68.2 
76.2 

66.4 
55.2 
67.8 
57.1 
56.6 
64.1 
66.0 

09. 3 i 

75.6 
73.6 
72.3 
75.8 
74.7 


43.8 
70.4 
80.8 
73.6 

73.9 
79.1 

63.8 
61.0 
67.8 
65.5 
62.1 
67.9 
72.4 

68.0 

77. 6 
75.6 
80.9 
73.3 

78.8 
84 

62.8 
67.6 
77.0 

56.7 

70.7 
70.0 
70.0 


51.2 


Ijas Animas 


61.2 


Montrose 


80.7 


Pike's Peak 


75.2 


Connecticut: 

New Haven 


72.6 


New London ..... 


76.7 


Dakota : 

Bismarck 


76.2 


Buford. Fort 


70.7 


Dead wood 


74.6 


Huron 


67.9 


Sullv. Fort 


66.9 


Totten. Fort 


75.3 


Yankton 


72.9 


District of Columbia: 
Washington City ... 

Florida : 

Cedar Kevs 


67.5 
78.3 


Jacksonville 


78.5 


Key West 


77.8 


Pensacola 


76.8 


Sanford"* 




Titusville* 


83.5 

77.4 
76.6 
81.1 

89.1 

71.6 
67.0 
69.8 


81.2 

72.6 
79.3 
78.3 

40.4 

63.8 
67.9 
61.4 


80.5 

61.8 
68.9 
81.8 

45.8 

68.1 
71.8 


80.4 

65.4 
72.8 
80.2 

51.0 

62.3 
70.5 


75.3 

59.9 
68.7 
73.3 

60.4 

238.6 
70.9 


79.2 

72.9 
70.4 
77. 8 

75.8 

70.8 




Georgia : 

Atlanta 


73.2 

78.2 
69.6 

76.6 

69.0 
78.9 
69.9 


86.4 
83.7 
80.0 

76.7 

75.4 
83.3 
72.9 


77.1 
74.4 
60.1 

59.6 

61.1 
74.8 
67.0 


50.5 
65.3 
68.4 

65.8 

57.8 
62.2 
62.8 


64.7 
69.6 
73.0 

52.4 

73.6 
67.9 
68.2 


68.7 


Augusta 


73.0 


Savannah 


75.0 


Idaho: 

Bois^City 


57.5 


Illinois: 

Cairo 


66.9 


Chicago 


78.4 i 72.0 


Springfield 


69.0 ;66.9 


62:9 |75. 4 1 68.0 



> Station closed September 30, 1887. 
' Observations began August 16, 1887. 
* Closed June 30, 1887. 



' Station closed. 

* Observations began July 1, 1887. 

* Observations began June, 1887. 
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Mean relative humidity at stcUions of the Signal Service^ U. S. Army, etc, — Continiied. 



Stations. 


• 

c 


i 

a 

1 


March. 


April 


May. 


June. 


• 

•3 


• 

i 

•< 


September. 


1 


• 

a 

> 

1 


• 

u 

1 


Annual. 


Indiana : 

IndianaDolis 


TJ.O 1 81.3 


1 
67.4 

48.2 

71.8 
71.8 
75.2 
72.1 

66.5 
50 3 
62.1 


59.6 

59.8 

56.8 
58.5 
63.6 
59.9 

67.3 
55.4 
58.8 


67.4 

66.6 

59.6 
59.0 
64.4 
66.5 

61.0 
61.1 
65.3 


59.2 

71.3 

64.0 
67.4 
66.6 
66.8 

68.2 
64.1 
72.2 
72.3 

58.1 

79.4 
71.3 

80.3 
75.0 

^.2 

71.7 
81.3 
84.6 

79.0 
71.1 
76.3 
70.8 
76.9 
81.3 
79. C 
78.6 

80.1 
70.0 
73.7 
76.0 

72.0 
76.0 

68.0 
58.8 

6L2 
55.9 
74.9 
55.0 
66.4 


1 

1 ; 

57 \ S«. ft 65. 1 


1 ! 

.-.9 ."l fiO.8 7« 


! AA n 


Indian Territory : 

Sill. Fort 


49.6 

79.2 
81.8 
69.3 

78.7 

70.7 
63.6 
70.5 


68.3 

82.3 
83.1 
75.9 
82.8 

77.8 
65.7 
75.2 


57.6 

60.5 
61.6 
64.2 
60.1 

59.0 
55.1 
64.8 
65.8 

6L6 

81.3 
77.0 

88.2 
79.9 

70.1 

77.0 
85.9 
90.2 

77:0 
65.0 
76.1 
71.2 
76.8 
78.8 
77.5 
73.4 

76.2 
78.1 
70.7 
81.1 

80.9 
85.1 

67.6 
57.1 

53.2 
48.8 
64.4 
67.1 
69.0 

65.6 
67.9 
64.5 
60.1 

30.2 

77.4 
90.4 

87.2 

47.6 
67.4 

71.9 
71.0 
74.0 
79.8 
70.0 


64.1 I T1.5 ;70.0 !59.7 '74.9 fiSS 


Iowa: 

Davenport m... 

Des Moines 


61.8 
63.9 
68.9 
5^.0 

69.0 
64.6 
73.2 
80.2 

55.8 

80.0 
74.4 

80.2 
74.6 

70.7 

74.2 
80.3 
85.0 

73.8 
65.9 
74.3 
74.4 
76.0 
69.5 
76.1 
73.0 

76.6 
77.6 
76.3 
83.2 

75.5 
72.6 

73.4 
52.2 

61.2 
50.7 
49.7 
69.7 
74.7 

71.1 
73.4 
67.8 
69.4 

24.4 

80.1 
87.6 

84.4 

49.2 
70.9 

71.2 
65.7 
69.2 
72.1 
72.8 


69.1 .61.8 69.1 
70.7 65.9 67.4 

75.6 t70.7 74.3 

64.7 62.3 ]62.6 
1 1 

70.9 '57.0 i53.4 
67.0 i5S. 1 '.••2.6 


67.6 
81.0 
81.1 
80.3 

67.0 
71.3 
74.2 
78.6 

72.5 

81.1 
83.5 

76.3 
75.5 

67.8 

78.6 
78.9 
98.4 

88.5 
81.2 
92.0 
84.5 
85.1 
85.2 
76.0 
85.2 

79.6 
87.0 
85.4 
86.3 

81.0 
77.0 

75.4 


67.0 

69.3 


Dubuque 


70.8 


Keokuk 


67.9 


Kansas: 

Concordia 


65.6 


Dodee City 


60.7 


Leavenworth 

Topeka^ 


74.4 
80.7 

57.1 

76.8 
70.8 

79.0 
72.4 

•'0.0 

73.4 
78.4 
84.1 

75.7 
73.4 
73.1 
75.9 
83.4 
72.5 
72.5 
74.2 

74.1 
71.2 

78,7 
Tf.7 

72.8 
64.7 

78.9 
60.9 

61.4 
54.8 
48.8 
71.3 
7L1 

72.9 
74.1 
68.8 
63.6 

84.6 

81.0 
86.7 

87.0 

69.6 
76.9 

75.8 
69.6 
69.0 
70,1 
69.4 


64.7 
73.7 

54.9 

71.2 
72.5 

75.0 
70.9 

63.4 

76.9 
78.7 
95.1 

76.8 
72.5 
71.8 
73.5 
83.2 
76.1 
73.3 
74.3 

71.1 
68.3 
74.1 
72,0 

77.4 
72.2 

69.0 
55.6 

61.1 
65.3 
53.7 
70.7 
76.0 

64.1 
72.7 
57.6 
60.6 

42.4 

73.3 

90.0 

49.1 
68.1 

72.2 
71.6 
64.6 
74.8 
74.6 


65.4 
71.7 

57.1 

73.5 
72.7 

73.3 
68.3 

59.8 

75.2 
76.7 
97.1 

79.3 
72.8 
74.1 
76.2 
83.4 
76.3 
74.4 
77.1 

75.1 
73.9 
74.8 
78.7 

66.8 
68.0 

67.6 


68.4 


Kentucky : 

Louisville 


70.2 

73.8 
7L2 

79.9 
82.9 

68.4 

73.1 
84.6 


74.1 

81.3 
78.0 

73.8 
76.4 

70.5 

69.4 
83.6 


60.1 

70.1 
68.2 

73.2 
72.0 

60.7 

65.8 

81.5 


55.3 

71.4 
66.5 

72.2 
62.8 

58.9 

62.2 
76.5 


63.3 

74.5 
71.1 

80.7 
68.0 

67.1 

67.6 
76.8 
80.7 

75.5 
65.4 
76.5 
66.5 
72.2 
76.9 
72.7 
76.8 

73.8 
62.9 
62.8 
8U.4 

72.2 


61.7 


Louisiana: 

New Orleans^... 


76.4 


Shreveix>rt. 


73.1 


Maine: 

£astport 


77.7 


Portland - 


73.2 


Maryland : 

Baltimore 


66.0 


Massachusetts : 

Boston^ 


72.1 


Nantucket 


80.3 


Wood's Holl* 




Michigan : 

Alpena 


83.5 
71.9 
79.3 
80.9 
80.8 
68.3 
76.2 
76.3 

79.6 
73.0 

77.7 
79.6 

64.8 


83.5 
78.6 
78.5 
81.7 
8L7 
69.0 
76.9 
77.7 

82.2 
74.3 
80.0 
83.6 

72.7 


78.4 
76.2 
74.3 
68.9 
77.5 
63.0 
77.6 
77.9 

74.3 
73.5 
75.7 
85.0 

61.1 


79.3 
71.0 
83.9 
64.3 
67.8 
77.3 
77.5 
75.1 

74.0. 
73.5 
70.6 
85.3 

69.0 


79.2 


Detroit 


72.1 


Kacanaba.. .,... 


76.7 


Grand Haven 


74.1 


Xjansing 


78.7 


Mackinaw City 

Marauette 


74.6 
75.9 


Port Huron 


76.6 


Minnesota : 

Dulutb 


76.4 


Moorhead 


73.6 


Saint Paul 


75.0 


Saint Vincent 


80.7 


Mississippi : 

Vinkshiirflr 


71.4 


ITnivenitv'~....*. 




Missouri : 

Lamar... 


65.1 
66.9 

63.9 

80.2 
72.9 
70.7 
76.7 


74.7 
70.2 

60.2 
79.4 
78.6 
68.9 
78.9 


59.5 
59.9 

56.9 
69.4 
71.2 
56.7 
71.2 


54.3 
48.0 

48.8 
60.1 
70.3 
56.8 
68.3 


70.6 
62.3 

41.0 
50.7 
72.6 
4L4 
62.4 


68.7 


Saiut Louis 


54.3 77.4 J 


60.3 


Montana: 

Assinaboine, Fort... 
Cluster. Fort 


57.5 
58.9 
57.4 
75.5 
76.0 

68.9 
71.0 
57.8 
57.9 

56.6 

70.3 

90.0 

46.8 
62.6 

70.3 
70.8 
61.4 
72.6 
71.7 


65.8 
67.2 
62.5 
83.6 
80.6 

83.0 
75.4 
72.5 

7L7 

76.9 
75.0 

•■■•■••• 

81.6 

59.6 
61.4 

79.0 
77.7 
71.1 
84.4 
82.9 


57.7 
61.8 


Helena 


63.9 


Masrinnis, Fort. 

Poplar River.. 


64.8 
72.6 


Nebraska : 

Crete* 




North Platte 


77.9 
67.8 
76.7 

56.8 


76.8 
81.6 
67.8 

65.4 


69.5 
69.8 
55.1 

41.4 

75.4 
92.0 

80.0 

41.3 
50.5 

75.7 
81.7 
61.8 
73.1 
78.9 


65.9 
61.3 
C6.7 

46.9 

65.0 
^.6 

82.6 

89.6 
43.3 

71.2 
72.8 
55.9 
65.0 
63.4 


61.9 
67.1 
56.4 

36.0 

59.9 
77.6 

84.8 

39.9 
50.8 

73.6 
65.6 
63.8 
69.6 
66.7 


69.9 
68.4 
60.8 

40.0 

71.7 

88.7 

84.0 

42.7 
61.0 

68.7 
76.5 
69.6 
8L6 

77.7 


71.4 


Omaha 


66.2 


Valentine 


63.1 


Nevada: 

Winnemuoca 


46.0 


New Hampshire : 

Manchester^ 




Mount Waahinfl^n* 
New Jersey : 

Atlantic City 


93.1 

8L6 

53.2 
67.2 

74.7 
83.6 
70.7 
82.0 
84.0 


93.9 

82.6 

57.5 
89.9 

76.9 
84.0 
68.1 
80.5 
84.5 


84.6 


New Mexico : 

Santa F6 

Stanton, Fort 


48.8 
60.7 


New York : 

Albany 


78.4 


Buffalo 


74.1 


New York City 

0»wes;o 


66.6 
75.4 


Rochester 


74.7 



* Observations began June 1, 1887. 
' Obaerrationa began May 1, 1887. 
'Obseryationa began Jane. 1887. 



^Obaervations began July, 1887. 
* Observations began March, 1887. 
•Closed October 1, 1887. 
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Mean relative humidity at stations of the Signal Service^ U. S. Army, etc. — Continued. 



stations. 


• 

1 


1 


• 

1 


u 

< 


• 

1 


i 


* 

9 


9 


• 

I 


• 

u 

1 



70.8 
81.1 
81.2 

77.7 

55.4 
66.6 
61.4 
66.5 
65.2 

83.8 
78.5 

71.2 

77.0 
66.3 
68.9 

80.1 


1 

1 

65.1 
77.8 
75.7 
74.3 

61.3 
69.7 
67.2 
71.4 
69.3 

85.6 
82.7 
82.9 

76.6 
62.4 
68.1 

78.1 


• 

. 1 

72.9 
87.6 
78.4 
75.4 

71.7 
77.7 
72.6 
78 6 
79.3 

89.2 
89.8 
84.3 

81.0 
71.4 
71.1 

83.2 

80.5 
78.3 

79.4 
75.0 
73.5 
78.5 

81.4 
»5.6 
83.9 
41.1 
73.9 
63.7 
82.0 
81.1 
75.8 
71.3 

65.3 
67.3 

83.7 


Annual. 


• 

North Carolina: 

Charlotte 


67.3 
82.0 
76.8 
73.6 

7L4 
77.2 
69.5 
80.4 
76.9 


78.8 
84.2 
79.1 
80.7 

76.8 
82.8 
74.4 
85.4 
79.8 


• 

63.9 
75.9 
64.3 
67.4 

67.1 
77.0 
66.8 
76.7 
69.0 

83.8 
75.8 
72.1 

78.3 
63.9 
66.7 

80.7 

68.5 
1 


66.1 
78.5 
6L4 
68.5 

60.4 
70.4 
59.7 
66.4 
62.0 

80.8 
74.8 
67.6 

71.4 
57.8 
64.8 

78.5 

73.5 


73.0 
77.7 
70.6 
74.3 

67.3 
69.9 
64.8 
74.4 
65.4 

78.8 
63.2 
65.0 

67.9 
63.3 
66.5 

81.6 

75.1 


66.9 
83.6 
69.6 
71.4 

65.7 
73.0 
64.6 
72.9 
70.5 

70.4 
60.2 
60.3 

73.0 
66.5 
65.8 

86.0 

77.5 
65.8 

67.4 
70.8 
67.5 
69.5 

59.4 
87.7 
81.4 
45.5 
66.6 
43.2 
75.6 
73.0 
73.0 
71.2 

30.5 

48.7 

79.6 

82.8 
71.4 
74.8 

80.5 
75.8 
81.9 
67.4 
84.3 
48.7 

71.3 
66.2 
74.7 

49.2 
46.4 


81.7 
85.9 
80.1 
81.8 

63.2 
69.8 
62.8 
69.3 
66.3 

77.4 
61.9 
60.2 

67.5 
71.3 
62.8 

89.3 

80.6 
80.7 

78.0 
74.3 
75.6 
70.5 

63.2 
83.8 
80.4 
44.7 
59.5 
49.5 
73.8 
71.7 
66.9 
66.3 

30.9 

48.7 

81.1 


80.1 
81.1 
84.6 
88.1 

69.6 
67.2 
69.5 
66.3 
64.9 

80.4 
69.4 
65.6 

67.6 
68.9 
65.9 

84.2 

78.1 
81.9 

73.0 
72.9 
70.4 
63.2 

61.2 
83.4 
81.2 
51.3 
68.1 
59.4 
73.8 
71.4 
65.8 
71.1 

29.0 
40.0 

83.1 


70.3 
77.1 
8L8 
77.8 

58.3 
71.2 
62.8 
72.5 
72.1 

81.1 
73.6 
60.2 

76.5 
69.7 
63.7 

82.6 

76.9 


• 
71.4 


Hatteras 


81.0 


Raleigrh 


75.3 


Wilminsrton. 

Ohio: 

Cincinnati 


76.9 
64.8 


Cleveland 

Cnliimhiia 


72.7 
65.5 


Sanduskv 


73.4 


Toledo ~ 


70.1 


Or^on : 

Astc'la* 




Portland 


90.3 
84.5 

79.2 
68.6 
73.4 

86.1 

78.6 


80.0 
83.5 

82.4 
76.6 
77.0 

86.0 

84.0 


75.0 


RoseburKh 


71.4 


Pennsylvania : 

Erie 


74.9 


Philadelnhia.. 


67.2 


Pittsburfirh 


67.9 


Hhode Island : 

Block Island 


83.0 


South Carolina: 

Charleston 


75.6 75.4 


77.0 


Columbia* 


73.8 |76.0 68.9 

! i 
65.2 ,70.0 ,61.8 
67.2 66.5 ,59.2 

66.9 67.1 ;62.2 
62.0 66.2 64.2 




Tennessee! 

Chattanoosra 


67.1 
68.5 
72.9 
67.4 

48.2 
81.1 

"24.0* 
68.7 
41.6 
78.1 
7L5 
52.4 
67.3 

55.8 
71.7 


75.9 
78.4 
81.5 
74.5 

57.8 
84.3 
80.1 
81.2 
64.7 
49.0 
84.0 
73.7 
60.6 
69.5 

64.0 
68.0 


62.4 
68.3 
67.7 
65.3 

39.5 
80.3 
74.8 
26.6 
45.9 
40.7 
74.7 
66.1 
60.0 
57.8 

41.4 
64.7 

72.8 

77.0 
60.7 
69.7 

86.7 
85.5 
89.1 
82.9 
83.7 
58.2 

82.4 
72.3 
76.1 

te.8 

49.7 


49.7 
65.5 
64.2 
55.4 

50.8 
80.8 
80.5 
30.5 
58.6 
29.9 
76.2 
66.6 
61.5 
65.8 

53.5 
58.9 

68.4 

77.8 
66.5 
67.9 

86.6 
79.2 
83.8 
73.3 
81.3 
54.9 

71.8 
64.3 
70.3 

61.2 
49.8 


66.7 
73.8 
70.7 
70.4 

57.0 
84.3 
81.7 
32.5 
63.4 
32.5 
78.0 
73.4 
64.6 
69.7 

88.9 
53.9 

71.3 

83.6 
71.1 
73.0 

81.8 
76.5 
81.8 
61.2 
81.9 
46.5 

63.4 
62.0 
67.3 

56.8 
49.4 


68.0 


Knoxville : 

\fpmnfiiii. 


70.0 
69.2 


Nashville 


67.3 


Texas: 

Abilene.i.w 

Brownsville 


67.7 
86.7 
79.1 
65.5 
68.9 
67.6 
73.0 
72.8 
74.5 
72.0 

29.0 
44.1 

81.3 


69.7 
85.1 
76.2 
63.0 
62.4 
62.4 
71.6 
70.3 
72.2 
65. p 

39.4 
43.7 

81.6 

• 


71.2 
86.3 
81.9 
53.0 
54.1 
59.0 
71.1 
66.9 
78.0 
67.9 

42.3 
46.8 

79.8 


59.8 
84.»1 


Corpus Christi* 

Davis, Fort 


42! 7 


Elliott, Fort 


62.1 


ElPaso 


49.9 


Oalvestonm 


76.0 


Palestine 


71.5 


Rio Grande City 

San Antonio 


67.1 
67.2 


Utah: 

Frisco 


43.3 


Salt Lake City 


53.9 


Vermont: 

Northficld* .............. 




Ylrgrinia: 

ChinooteafiTue*.. 


78.4 
70.0 
75.5 

93.8 
92.1 
90.9 
85.3 
85.4 
67.8 

83.9 
72.9 
82.3 

62.4 


79.6 

71.7 
77.1 

86.8 
84.9 
89.2 
86.0 
80.5 
81.1 

87.6 
83.6 
85.3 

60.4 


1 
1 


Lynchbureh... 


76.1 
78.6 

87.4 
76.2 
84.6 
51.2 
92.1 
36.2 

66.4 
70.0 
71.1 

47.3 
64.6 


77.0 
81.1 

89.3 

77.7 
87.7 
59.1 
94.2 
4L8 

70.7 
70.0 
76.1 

50.7 
59.8 


75,5 
77.9 

88.1 
81.5 
89.9 
70.6 
91.9 
67.6 

77.3 
77.1 
74.9 

47.7 
46.0 


75.3 
80.8 

88.1 
89.1 
92.7 
76.5 
89.3 
66.8 

73.6 
66.7 
69.6 

53.7 
49.0 


66.8 
77.9 

88.7 
88.7 
88.9 
81.0 
84.6 
78.8 

74.2 
71.2 
75.9 

52.6 
38.8 


70.1 
81.6 

93.5 
91.1 
90.0 
83.1 
88.3 
70.8 

87.2 
85.8 
85.6 

58.6 
56.0 


71.0 


Norfolk 


76.3 


Washington Territory : 
Canby, Fort 


87.6 


Olympia 


83.2 


Port Anireles 


87.5 


Spokane Falls 


73.1 


Tatoosh Island 

Walla Walla 


85.6 
59.1 


Wisconsin : 

Green Bay 


75.8 


La Crosse 


71.8 


Milwaukee..... 

Wyoming: : 

Brideer. Fort 


76.7 

54.7 


Cheyenne...^ 









^Obflervations be^an March, 1887. 
* Observations bejcan June, 1887. 
'Observations began February, 1887. 



< Closed June 80, 1887. 
*No observations. 
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Hxtremes ofreUUive humidity in the United Slates — Signal Service cbservaiums. 



Stations. 



Keeler, GaL 

Fort Grant, Ariz 

Santo F6. N. M«x 

Yuma, Ari2 

Winnemucca, Nev ... 

Frisco, Utah 

El Paso, Tex 

Denver, Colo , 

Port Davis, Tex 

Prescott, Ariz 

Camp Thomas, Ariz. 

Montrose, Colo 

Fort Apache, Ariz.... 

RedBluflP,Cal 

Fort Elliott, Tex 



Least. 









§^>; 


i'6 


5S23 


>»ii 


gM'ts 


No. of 
recc 


Perce 
of re! 

humi 


2 


40 


9 


41 


10 


45 


9 


45 


7 


46 


2 


46 


9 


48 


16 


50 


8 


51 


10 


51 


6 


51 


2 


53 


9 


54 


10 


54 


7 


56 



Stations. 



Port Angeles, Wash. 

FortOanby, Wash 

Mount Washington, N. H>. 

Tatoosh Island, Wash 

Hatteras, N.O 

Saint Vincent, Minn 

Block Island, B.I 

AUanticCity, N.J 

Olympia, Wash , 

Brownsville, Tex 

OswegCK N. Y 

Cedar Keys, Fla. , 

Eastport, Me 

Port Huron, Mich 

Penaaoola, Fla 



Greatest. 



o** 



3 
4 

15 

4 



i 
14 
10 
10 
17 

8 
14 
13 

8 



© c • 
eJSS 

m 



88- 
86- 

86 

86 

81 

81- 

81 

M> 

80 

79^ 

78 

77 

76 

76 

76 



Mfteen stations of the Sigruxl Service having the least average cloudiness, and fifteen st(Miion8 
having the greatest average cloudiness; also the average nianber of clear, fair, cloudy, and 
rainy days at each station. 



LEAST. 



1 


Number of years' 
record. 


Average cloudiness. 
Scale to 10. 


Average number of days. 


• 

Stattona. 


• 

6 


a 
• 

u 

& 


• 

9 
O 

5 


• 

a 

& 


Keeler, Cal 

Prescott, Ariz.... ^ 


12 

3 
12 
11 

2 

2* 
10 
10 

m 

9 

2 
10 

3 
16 

6 


1.7 
1.8 
2.4 
2.4 
2.6 
2.8 
2.9 
3.0 
3.3 
3.3 
3.6 
8.6 
3.6 
3.8 
3.9 


277.4 
272.5 
234.9 
243.6 
227.0 
220.0 
219.5 
204.2 
176.7 
197.8 
179. a 
210.8 
180.0 
159.3 
149.2 


73.0 
78.0 
103.1 
76.2 
112.0 
108.5 
116.0 
115.8 
150.3 
118.0 
185.0 
111.8 
134.0 
151.6 
161. S 


14.8 
14.5 
27.2 
45.4 
25.0 
36.5 
29.6 
43.2 
48.2 
49.8 
51.0 
43.3 
51.0 
54.1 
54.2 


12.6 
22.5^ 
61. » 


Sacramento. Cal rt. .,., r r 


68w7 


Fort Stanton, K.Mex... 

Frisco, Utah 

El Paso, Tex 

Fort Davis, Tex ..m. ~ 


69. 5> 
51. » 
53.2 
60.2 


Los Angeles, Cal '. 


41.5^ 


Wuinemuoca, Nev « 

Abilene, Tex 

Fort Grant, Ariz 

Montrose, Colo 


65.4 
61. (^ 
70.7 
77.0 


Denver. Colo 


86.4 


Las Animas, Colo 


70.4 







GBEATEST. 



Tatoosh Island, Wash 

Oswego, N. Y 


c — 

4 

17 
16 
10 

4 
16 
14 
16 
13 
15 
16 

5 
16 
16 
16 


6.3 
6.3 
6.1 
6.1 
6.0 
6.0 
5.9 
5.9 
5.8 
5.7 
5.7 
5.7 
5.7 
5.7 
5.7 


68.5 
67.5 
69.6 
74.1 
81.2 
77.1 
82.5 
92.3 
81.1 
83.4 
86.8 
88.2 
82.1 
80.7 
81.9 


134r5 
124.4 
134.1 
128.9 
180.8 
188.3 
137.9 
106.1 
155.5 
145.7 
143.7 
147.6 
146.9 
162.8 
155.2 


162.2 

173.4 

161.6 

162.2 

152.8 

149.7- 

144.8 

166.6 

128.7 

135.7 

134.8 

129.4 

136.0 

121.8 

127.9 


186. a 
148 2 


Rochester, N.Y 


171.1 


Olympia, Wash „ 


164.0- 


Fort Canby, Wash 

Buffalo, N.Y „ 

Erie, Pa ; 


174.5^ 
169.4 
177.4 


Portland, Oregon „ 

Port Huron, Mich ., 


156.5^ 
350.9 


Alpena, Mich ^ 

Cleveland, Ohio 


166.6 
161 0> 


Mackinaw City, Mich 


160.4 


Marquette, Mich 

Pittsburgh, Pa 


153.9 
153.6 


Ksoanaba, Mich 


151.9 
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APPENDIX No. 31. 



[Stattana omaged in order 



■ Three yean' reeord. 



KEPOBT OF THE CHIEF SIGNAL OFFICES. 



J al7— ContisuaL 

ATcrace number of tl OK* dklly ; 

MHoIuUpumber of timei diilir i 



GhkDKe «u VUiV.. 



HiUilr 



Arans* TsriablliV Ita tlte 



Lmber of liokc* daily 

hO°U>5<> ,. 

imber oflimea daily 
MS-toHf ..... 



er of limes daily 

eroTlliueadBily 

°lolO=. 

vroftloiesdally 
11° lo 15° and 



chantcewi 



variability for the 

ftimeiidaiiy 

10° 

<rti met daily 



Average Dumber of (Imeil dally 

I verage numberorUmet daily 

change waBO^io 10° 

Ibaol ulauuniberortiniMdaily 
cbanso waa 11° to IS" and 



AbsoluU) D amber ofti a 
ohanns wae ll'^ Ut 
over auring aevea jt 



930.030,7 



I I 



^111'^ 



■ ;f 



\%H'-ii%:i 



K.OM. 1 Z7. a.S 27. T 2B. I 



^ S27.7 2S.4 28. i 16.0^3 27. ' 



<i5.T:2S.72».0^9^ 



27.93«.a3«.6:2&T 



.7 8.3' Z.3 2.3 4 



3! 3.3 



■ J "j I 'I ^ 



LS| I.9|3.5 3.8 3 
I« El I 



■ FiTe years' raoord. 



■ Tlima ye«n' temwd. 
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APPENDIX No. 32. 

Date^ of closing and opening of navigation on the lakes and rivers at selected stations of the 

Signal Service for the winter of 1887-*88. 



stations. 



Dakota : 

Bismarck 

Fort Buford 

Fort Sully 

Illinois : 

Cairo 

Chicago 

Iowa: 

Davenilort 

Dubuque 

Keokukw 

Kansas: 

Leavenworth.... 
Kentucky : 

Louisville 

Maryland : 

Baltimore 

Michigan : 

Alpena 

Detroit 

Escanaba 

Mackinaw City. 

Marquette 

Port Huron 

Minnesota : 

Duluth 

Moorhead 

Saint Paul 

Missouri : 

Saint Louis 

Montana: 

Fort Custer 

Poplar Btver 

Nebraska: 

Omaha 

New York : 

Albany 

Buifalo 

Oswego 

Ohio: 

Cincinnati 

Cleveland 

Sandudcy 

Toledo 

Pennsylvania: 

Erie 

Pittsburgh 

Tennessee : 

Chattanooga .... 

Nashville 

Wisconsin : 

LaOrosse 

Milwaukee 



Lakes or rivers. 



Missouri River. 

do 

do.... 



Mississippi River ... 
Lake Michigan...... 



Mississippi River , 

do 

do 



Missouri River 
Ohio River 



Patapsco River 



Lake Huron < 

Detroit River 

Little Bay de Noquette. 

Mackinaw Straits 

Lake Superior 

Lake Huron 



Lake Superior 

Red River 

Mississippi River. 



.do. 



Big Horn River., 
Missouri River.. 



.do. 



Hudson River 

Lake Erie 

Lake Ontario.. 



Ohio River. 
Lake Erie.., 

do 

do 



do 

Ohio River. 



Tennessee River.... 
Cumberland River 



Mississippi River 
Lake Michigan ... 



Navigation. 



Closing. 



Nov. 23 
Nov. 10 
Nov. 26 

Deo. 29 
Dec. 13 

Deo. 21 
Nov. 9 
Nov. 21 

Deo. 20 

Deo. 29» 

(») 

Dec. 23 
Dec. 3 
Dec. 15 
Jan. 2 
Dec. 1 
Dec. 10 

Nov. 27 
Nov. 16 
Oct. 26 

Dec. 21 

Nov. 24 
Nov. 22 

Nov. 20 

Dec. 23 
Dec. 14 
Dec. 16 

Dec. 15 
Dec. 20 
Dec. 15 

Dec. 23 

{') 

(») 
Dec. 29 

Nov. 28 



Open- 
ing. 



Apr. 9 
May 24 
Apr. 17 



Jan. 
May 



2 

4 



Mar. 23 
Apr. 3 
Mar. 7 

Feb. 19 

Jan. 31^ 

(*) 

Apr. 29 
Apr. 29 

(») 

(») 
May 11 
Mar. 10 

May 22 
Apr. 23 
Apr. 26 

Feb. 2 

Mar. 19 
May 25 

Mar. 16 

Apr. 3 
Apr. 28 
Apr. 14 

(«) 
Mar. 28 
Apr. 9 
Mar. 20 

Apr. 25 



Jan. 
Apr. 



2 
9 



> Navigation resumed for ten days during period. 

* Navigation not interrupted. 

' Station clooed before opening of navigation. 

* Navigation impeded but not wholly suspended at any time. 



IlSTiDEX. 



Abbe, Piof. C, preparation of popular exposition of the laws of stormfl 36 

Alabama weather aerrice 71 

Anemometer, report on 177 

Appendices to this report, list of 40 

Appropriations ^ . 34,171,195 

Arkansas weather service 78 

Bates, Private H. C. , report on Tennessee weather service 133 

Battery cells for field telegraph... 52 

Battle, H. B. , director North Carolina weather service 120 

Beall , Lieut. F. M. M. , in charge of publications division 31 

Bibliography of meteorology *— 28 

Bids, examination of 170 

Binding records 183 

Boards of Trade co-operating with Signal Office 163 

JBombs, rockets, lights, etc 51 

Bond required of voluntary observers receiving instruments 146 

Brenner, John C, director Arkansas weather service • 72 

Buell, Sergt. Allen, report on Texas weather service 135 

Bulletin, international 14 

railway , 1 1. 15 

Business, methods of 199 

Butler, A. P., report on South Carolina weather service 131 

Cablegrams, weather 185 

Chambers of Commerce co-operating with the Signal Service . * 163 

Civilian assistants, appropriations for 36 

character and scope of their work 37 

Clear, fair, cloudy, and rainy days at stations of the Signal Service 391, 408 

Clerical force, efficiency of 37 

Closing and opening of navigation on lakes and rivers 411 

Cloud conditions at stations of the Signal Service _ 391 , 408 

Cloudiness, average, at stations of the Signal Service ^ 388 

extremes of average at fifteen stations i 408 

Cloudy, clear, fair, and rainy days at stations of the Signal Service . 391, 408 

Code, weather—? 169 

Cold-wave warnings _ 8, 12,61,62, 166 

Colorado weather service , 75 

Conger, Sergt. N. "B. , director Michigan weather service 100 

Contracts ' 198 

Cook, G. H., director New Jersey weather service 117 

Correspondence division, report — 23, 162 

Cotton-region reports 18,168 

Maximum and minimum temperatures 321 

Craig, Lieut. Hobert, report of examiner's division 179 

Crop bulletin. (See Weather-crop bulletin.) 

Cyclostyle weather map ^_ 15 

Daily indications 1 166 

weather maps . 25 

work reports .* r 1 24 

Day, Lieut >. R., report of telegraph division 19,23,152 

report of stations division... 25,165 

report of publications division 191 

Departures of 1887 from normal temperatures at stations of the Signal Serrice. 282 

Disbursing officer, report i 194 

Display stations . 18 

Displaymen, pay of 167 

Draughting division 66 

413 
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Dnnwoodj, Lieat. H. H. C, state weather ■ ei w ic es 16,'67 

werk «f leriew divisioii 63 

Electrical obterratioDe 13 

Eleration of Signal SerrioeBtatioiis 173 

Ellie, lieot. Frank W., report of correspondeiiee ^Tision 162 

Enlisted men, number in corps l 3 

Equipment for signaling.^. 53 

Evaporation, report on * 176 

Examiner's diTision, work donebj 27, 179, 180 

Fair, dear, cloudy, and rainy days at stations of the Signal Senriee 391, 408 

FasBg, O. L., appointment as bibliographer and librarian 28 

Field-glasMS tested — — 1 51 

Finley helio-telegraph 44 

Finley, Lieut. J. P., work done in records diTision 29 

work done in stations division 182 

Floods and riyers 17 

Forecasts. {See Weather forecast, Cold-waye wamingB» Storm-waininiip, In- 
dications) 8 

Foreign weather services . 15 

Forms, destruction of obsolete 169 

Franking privilege 145 

Friend, C. W., director Nevada weather service 113 

Frosts, first and last killing, at stations of the Signal Service 401 

Fulton, Robert B., director Mississippi weather service 108 

Furniture and instruments,, purchase of 170 

Greely, Brig. Gen. A. W., report of Chief Signal Officer 1 

Greene, Lieut. Frank., heliograph 5, 44 

Grugan, Captain F. C, president of board to devise standard heliograph 5, 44 

Hazen, Prof. II. A., report on anemometers 27, 177 

work done in records division . 188 

Heliograph Board, reportof . 4, 44 

Homing pigeons, 5,47 

Humidity, mean relative, at stations of the Signal Service . 405 

extremes at stations of the Signal Service 408 

Huston, H. A., director Indiana weather service 88 

Hydrographic Office, collection of marine data • 15 

Illinois weather service 81 

Inclosnres to report of officer in charge of state weather services 146 

Indep^dence, Kans., rain-fall 95 

Indiana weather service 88 

indications 9, 35, 166 

on the Pacific coast a 64 

distribution of 145 

percentage of verification 55, 57, 60, 61 

];>ercentage of verification of cold-ware signals 1 j 61, 62 

Inspection of stations. __ .. 18, 149 

Instruction in signaling 52, 53 

to observers 170 

toenlisted men 170 

Instrument division, report . 26,176 

Instrumental corrections discontinued 169 

Instruments, bond required in issue of 146 

Instruments and furniture, purchase of 170 

International bulletin diyision, work done 14, 66 

Jones, Capt. F. B., report of disbursing officer 32, 194 

Kansas weather service.-^ • 91 

Kerkam, Sergt. K. E., director Louisiana weather serrice 08 

Latitude of Signal Service stations 173 

Leavenworth, Kans., rain-fall 94 

Library, chief signal office _ 28,195 

Lieutenants, number in corps 3 

Lithographing and printing 102 

Longitude of stations 173 

Loud, F. H., director Colorado weather service 75 

Louisiana weather service OB 

Lovewell, J. T., director Kansas state weather service - — 01 
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Manhattan, Kans., rain-fall - 94 

Marine observations, collection of, discontinued 15 

Marvin, Prof. C. F., examination of indications 9,57 

report on anemometers 27, 177 

Mascart, Professor, director of Meteorological Office, Paris — ^ 15 

Mans, Lieut. M. P., heliograph — — * . 5,44 

Maxfield, Lieut. J. E., forecasts for the Pacific coast 11 

report of operations on the Pacific coast 63 

Maximirtn and minimum mean temperatures at stations of the Signal Service. 314 

Medical Department, U. S. Army, meteorological observations of . 185 

Mell, P. H. , director Alabama state weather service 71, 72 

Mendenhall, Dr.T. C, electrical observations 13 

Meteorological work of the Signal Service 8 

observations, new system of (two observations daily) . 171 

summaries, monthly and yearly, at stations of the Signal Service . 202 

Methods of business .- 199 

Michigan weather service * 100 

Military and sea-coast telegraph lines ,— — 152 

Military posts, tables of mean temperatures at 295 

Military signaling 3,6 

report on 41 

Military telegraph lines - 19,197 

on thoi Pacific coast * .— . 23 

Mills, C. F., director Illinois weather service 81 

Minimnm and maximum mean temperatures at stations of the Signal Service . 314 

Minnesota weather service 103 

Mississippi weather service 108 

Missouri weather service 110 

Mitchell, Lieut. James, in charge of correspondence division 23 

Monthly and annual mean temperatures in the United States 1 295 

meteorological summaries 202 

Normal temperatures and departures of 1887 282 

Normals of pressure and temperature - _ 287 

Navigation on the lakes and rivers, dates of closing and opening 411 

Nebraska weather service.- . 111 

Nevada weather service 113 

act to establish the service, etc 115 

New England Meteorological Society 116 

New Jersey weather service 117 

act to establish 118 

Newspaper reports filed 186 

Nipher, F. E. , director Mississippi weather service 110 

Normal pressure and temperature at stations of the Signal Service 287 

Normal temperatures and departures of 1887 at stations of the Signal Service .- 282 

North Carolina weather service 120 

Observations made by the Medical Department, U. S. Army 185 

miscellaneous 169 

new system of (two observations daily) 171 

Obsolete forms, destruction of ____ 1C9, 185 

Ofiices in Government buildings 169 

Officers who are unfitted for the work of the service 37 

Official frank, use of I45 

Ohio weather service 124 

Opening and closing of navigation onlakes and rivers 411 

Oregon weather service 127 

Organization of the Signal Service 38 

Pacific coast service H 63 

Payne, Sergt. B. S., report on Oregon weather service 127 

Payne, William W., director Minnesota weather service 103 

Pennsylvania weather service ." " 129 

weather crop bulletin ^_*3 131 

Pigeons. [See Homing pigeons. ) ""' 

Precipitation and temperature data I84 

data in the United States lll'lilll 30,354 

on tho Pacific coast 1-^11111 187 

monthly and annual, at all stations in the United States, for 188711111111 354 

Predicting weather , 35 

Predictions, local newspaper ™ g 9 
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Preflsnre and temperatare normala at stations of the Signal Service 287 

Printing and lithographinK 192 

Property and disbursing dWision 32,194 

Property responsibility 199 

Pnblications, distribution of — — 191 

sale of - - 194 

Publications division 31 

vrork done*in 191 

Bailway bulletins • 15 

Rain-fall data in the United States _ 30 

at Leavenworth, Kans 94 

at Manhattan, Kans 94 

at Independence, Kans 95 

observations, special 168 

stations, system of, instituted 17 

{See aiiio Precipitation. ) 

'Rainy, clear, and cloudy days at stations of the Signal Service 391, 408 

Recommendations of disbursing officer 200 

iliecords division 29,31 

vrork done in . 182 

;Record8of voluntary observers 184 

Review division, report of work 65 

Rifle ranges, electrical appliances for -^ 7 

iRivers and floods 17 

Kiver stations opened and closed during the year . 148 

Robinson anemometer, coefficient of 27 

tRockets, bombs, lights, etc ;. 61 

.Russell, Prof. Thomas, work done in instrument division .-1 26, 176 

report on evaporation 176 

study of cold waves ._ _ 12 

Saint Paul Chamber of Commerce, report of meteorological committee 104 

: San Francisco Chronicle, establishment of observing stations by 11 

distribution of indications by 63 

Sawyer, C. J., resignation as bibliographer 28 

Sea-coast telegraph 21,153,197 

r.Sebree, Lieut. Leroy E., death of _... 3 

Signal Service of the United States, organization of 43 

on the Pacific coast 63 

Signal and telegraph organizations of various nations 42 

Signaling division 3 

between armies 41 

instructions and practice in 52 

equipment for . 53 

in militia 53 

{See also Military signaling.) 

'Snow-falls, warnings of heavy 168 

South Carolina weather service, report of . 131 

crop bulletin . 133 

Special bulletin of weathei: crop conditions 13,143 

•State weather services 16 

report of officer in charge of 67 

list of state weather services _: ^ 67 

Alabama service, report of director 71 

Arkansas service, report of director 1 72 

Colorado service, report of director __.^ , 75 

Connecticut service, report of director. {See New England service.) \ 

Illinois service, report of director i 81 

Indiana service, report of director i--. 88" 

Kansas service, report of director ^._— 91 

. Kentucky service, report of director "V— 67,68 

Louisiana service, report of director >,. 98 

Maine service, report of director. {See New England service. ) V. 

Massachusetts service, report of director. {See New England service.) \ 

Micl^igan service, report of director ( 100 

Minnesota service, report of director \ 103 

Mississippi service, report of director u-- \ 108 

Missouri service, report of director . .-.-- .— ... -..- \ 110 

\ 
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State weather services— Coniinned: 

Nebraska service, report of director ^ 111 

Nevada service, report of director . 113 

New England service, report of director . 116 

New Hampshire service, report of director. {See New England service.) 

New Jersey service, report of director 117 

New York service, report of director .... . 67 

North Caroline service, report of director « 120 

Okio service, report of diiector 124 

Oregon service, rejjort of director ^ .—. .- 127 

Pennsylvania service, report of director ,.. 129 

Khode Island service, report of director. {See New England service.) 

Sonth Carolina service, report of director • 131 

Tennessee service, report of director ., . — ... 133 

Texas service, report of director.. _ .. 135 

Vermont service, report of director. {See New England service. ) 

Stations division : t 125 

report of officer in charge — 165 

Stations established and discontinued during the year 165 

inspected during the year 149 

number in operation since 1870 171 

latitude, longitude, and elevation of -- - 173 

Storm warnings - 8, 10 

Summaries, monthly and yearly, meteorological, at stations of the Signal 

Service - - 202 

Swezey, G. D., director Nebraska weather service Ill 

Telegraph division, report of officer in charge of 152 

Telegraph lines, military, in the United States — — - 19, 197 

sea-coast --.-.....•-... .... 197 

Telegraph and signal organizations of various nations 42 

in the United States — -% 43 

Tennessee weather service report 133 

crop bulletin — _ --- 135 

Temperature, least daily difference of mean and average monthly at 15 stations 

in the United States - 409 

maximum and minimum and annual range at all stations in the United 

States - — 324 

mean maximum and mean minimum at stations of the Signal Service 314 

mean maximum and mean minimum at cotton region stations of the Sig- 
nal Service 321 

monthly and annual mean at stations in the United States ^.. 295 

normals for stations of the Signal Service and departures of 1887 282, 287 

temperature and pressure normals at stations of the Signal Service 287 

temperature data in the United States 30 

temperature and precipitation data .. • 184 

Texas weather service 135 

crop bulletin — — •- 139 

Thermometer testing ^ 26 

Thomas, B. F., director Ohio weather service 124 

Thompson, Lieut. R. E., report of, on military signaling — .' 3, 41 

Tornado work 184 

Townsend, Sergt. T. F., report on Pennsylvania weather service 129 

Upton, W., report of New England Meteorological Society 116 

United States telegraph lines *— 19 

United States Signal Office weather crop bulletin — 139 

special bulletin of weather crop conditions 143 

Verifications. ( See Indications. ) 

Voluntary observers' record 184 

Voluntary stations, tables of mean temperatures at 30, 184, 295, 321, 324 

Wahl, William H., secretary Pennsylvania weather service 129 

Warnings of heavy snow-falls 168 

Weather cablegrams . 185 

code 169 

crop bulletins: 

United States Signal Service 13,68,139,169 

Alabama service 72 

• Arkansas service . 74 

WAR 88— VOL IV 27 



418 INDEX. 

Weather crop bulletins — Continued. 

Colorado service 80 

Illinois service 86 

ludikna service , 90 

Kansas service 98 

Louisiana service 99 

Michigan service 102 

Minnesota service 104 

Mississippi service — — 109 

Missouri service 1 111 

Nebraska service 113 

New England service • 117 

New Jersey service ^ 118 

• North Carolina service 123 

Pennsylvania service 131 

South ^Carolina service 133 

Tennessee service .---. 135 

Texas service . 139 

forecasts — 8,35 

maps - - 25,168 

review 14 

services, foreign 15 

services, state. {See State weather services.) 

signtOs, distribution of- _ _ ._ 13,145,166 

Wind, average hourly velocity at stations of the Signal Service 385 

maximum velocity at stations of the Signal Service 382 

signals • 167 

Woodruff, Lieut. T. M., cold-wave warnings in the Northwest 12 

Work of stations division 172 

Work rraort, daily — 24 

Tonng, S. O., report on Texas weather service 135 

O 




3 6105 127 310 584 



